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On these two pages we picturize the 
varied equipment essential to ‘put 
power-on-the-line. There's a lot of it 
—and a surprisingly large number 
of these units, (shown in full tone) is 
being built by Elliott Company. 


Some of this equipment, the smaller 
units particularly, is pretty well stand- 
ardized, being built on Elliott designs 
developed through years of practical 
service. Some, however, such as tur- 
bines, generators, larger motors, etc., 
are designed and built for the specific 
conditions under which they must op- 
erate. How well these conditions are 
met is attested by the confidence of 
power plant engineers in equipment 
with the Elliott mark. 


There is nothing dramatic about 
dependable operation. But there is 
continuous and predetermined profit. 
That is the element which dominates 
in all Elliott equipment. 
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DIESELS for the big jobs 


IANT 30-ton trucks, like the 150-hp. Diesel- powered 

Mack in the picture, are coming more and more into 
use for off-highway hauling on big construction jobs. 
Here, as on so many other jobs that call for an extra 
measure of sturdiness, dependability and economy of op- 
eration, Diesels are in widespread use. 


Around the world, operators of Diesel engines large 
and small, stationary, mobile and marine, know the im- 
portance of effective lubrication in maintaining efficient, 
trouble-free operation. They know, too, that Texaco Ursa 
Diesel lubricants are unexcelled in assuring this. 


Texaco Ursa Diesel lubricants constitute a complete 
line of oils. There is one to meet the lubrication require- 
ments of every type of Diesel engine. They increase the 
life of rings, pistons, liners and bearings by preventing 
scuffing, ring-sticking, sludge and corrosion. Because of 
these benefits— More stationary Diesel hp. in the U. S. és 
lubricated with Texaco than with any other brand. 


A Texaco Lubrication Engineer, specializing in Diesel 
lubrication, will gladly recommend the most suitable type 
and grade of Texaco Ursa Diesel lubricant for your 
engine. Phone the nearest of more than 2300 Texaco 
distributing plants in the 48 States, or write The Texas 
Company, 135 East 42nd Street, New York 17,N. Y. 


FREE: “Diesel Operation”— fully il- 
lustrated, 112-page book of facts 
and figures. Shows simply and 
clearly relation of fuel and lubricants 





to operating efficiency of Diesel 
engines. Write for your copy today. 









eae ie 


rot a are re 


xo} Lubricants and F F 


“FOR ALL DIESEL ENGINES — 








TUNE IN THE TEXACO STAR THEATRE WITH 


JAMES MELTON EVERY SUNDAY NIGHT- CBS 
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W-HOW 


As the pioneer Company in the 
development and manufacture of 
silencing equipment, Maxim has 
experience ‘‘plus’’ to offer in solving 
your silencing problems. Maxim 
exhaust and intake silencers, spark 
arrestors, steam blow-off silencers 
and the new Heat Recovery silen- 
cers are in operation today in indus- 
try from coast to coast. When the 
problem is silencing, consult Maxim. 














THE MAXIM SILENCER CO. . 89 HOMESTEAD AVE., HARTFORD, CONN. 
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\ F THE 600 FIGURES carved on the big Riverside 

’ Drive church in New York City, the only living 
man represented is Albert Einstein, in many respects the 
world’s greatest living scientist. So comments Rufus 
Oldenburger in the Chicago Sun in calling attention to 
anew book about this great man. The new book is called 
simply Einstein, by Dimitri Marianoff and Palma Wayne. 
Mr. Marianoff is Mr. Einstein’s son-in-law, hence is able 
to give a picture of Einstein the man as well as of Ein- 
stein the scientist. His name, of course, means nothing 
to 99 per cent of our a pee Those who know it 
scarcely need to be reminded that he got out of Germany 
only a few jumps ahead of the Nazis who had a 
price of $5000 on his head. Einstein said he did not know 
it was worth so much. When asked at what salary he 
would come to the Institute for Advanced Study at Prince- 
ton, N. J., Einstein mentioned such a low figure that the 
trustees insisted he accept four times as much. Everybody 
who knows him seems to agree that he is a truly remark- 
able character, a man of utter simplicity, with very little 
feeling for money or material possessions and a fervent 
and almost religious adherence to the truth. That he is 
also intensely human is shown by his love for the music 
of Bach, for sailing boats, old pipes and playing his 
violin. It would be presumptuous of us to catalog or 
evaluate his contributions to science but the book 
referred to above gives a great deal of this information. 
It is not too much to hope that future generations, as 
they learn how to apply science for the welfare of man 
instead of for his destruction, will see in Mr. Einstein a 
figure far more important and interesting than those of 
the great conquerors and destroyers that have been 


worshipped for so long. 


oe DISRESPECTFUL NOTE is beginning to 
creep into our postwar planning. Every business 
man in the country, someone has said, has two post- 
war ambitions: 1, To use plastics in his present prod- 
ucts; 2, To get into some other business. Every once 


in a while somebody throws a bucket of very cold ~ 


water over the postwar planners by reminding them 
that a great many of the materials they are now using, 
and with which they have done such wonders in war 
production, are merely substitutes for the critical 
metals they could not get. What will happen, ask 
these cold-water-throwers, when it is finally possible 
to consider making anything you desire from steel, 
or from various alloys or other metals now unobtain- 
able? What effect will that have on design and on 
production methods? Don’t forget, continue the cold- 
water-throwers, that a great deal of the equipment you 
are now manufacturing of plastics and light metals is 
definitely intended to be expendable in war to attain 
a military objective, with considerations of light 
weight always in mind but with little consideration for 
initial cost and maintenance cost. 


F YOU HAVE BEEN WONDERING whether or not 

the electron microscope would help you in your 
usiness, whether it was too complicated to be used 
by any but the most highly trained scientists and how 
much it would cost, you may be interested in the new 
book entitled Seeing the Invisible—The Story of the 
Electron Microscope, by G. G. Hawley recently pub- 
lished by Alfred A. Knopf, New York City, price $2.50. 
This book describes the device clearly and discusses its 
advantages and disadvantages. 
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S THE RESULT of a nation-wide consumer and 
industry survey of postwar needs, the United 
States Chamber of Commerce has recently issued its 
Third Progress Report. According to this report, 
13,755,000 families intend to buy one or more major 
household appliances, the total valued at approxi- 
mately $1,215,910,000, as soon as they can be ob- 
tained. This figure does not include any electric 
appliances bought for commercial use or as normal 
equipment for apartments, neither does it include the 
export market. It represents, however, the domestic 
consumer buying intention within six months after 
Victory. According to the Wesco Dealer’s Profit 
Guide, intended purchases of seven products are 
somewhat as follows: Refrigerators, 2,625,000 fami- 
lies; Washing Machines, 2,100,000 families; Ranges, 
1,645,000 families; Vacuum Cleaners, 1,400,000 fami- 
lies; Radios, 2,555,000 families; Sewing Machines, 
840,000 families; and Electric Irons, 1,505,000 
families. 


— CRACKER would seem to be the logical 
term to give a small size version of a Cat Cracker, 
so logically that is the name given to it by Universal Oil 
Producis Co. of Chicago, in announcing its recent develop- 
ment. The Cat Cracker, as everybody must know by this 
time, is the name for the Catalytic Cracking Unit employed 
in petroleum refining and the larger U. O. P. Cat Crackers 
have charging is, erage from 2,600 to 16,000 barrels. The 
new Kitten Cracker designed for a 1,500 barrel capacity, 
embodies all the technique and experience resulting from 
operation of the larger units. 


Why Your March Issue Was Late 


E’VE SUCCESSFULLY weathered a printing crisis. 
Here’s the story. 

Until the March issue every copy of POWER PLANT 
ENGINEERING published since 1908 had been printed by 
Excelsior Printing Co. Excelsior acquired new ownership 
and management about four years ago as a result of the 
death of the former owner. For three years things went 
along smoothly. Then about a year ago we became suspici- 
ous that all was not well with the new management. So 
we began negotiations with other large printing concerns; 
but in these days it is difficult to find a printer, with 
sufficient equipment and manpower to handle a publication 
job as large as POWER PLANT ENGINEERING, who is 
not overloaded with work. 


In January of this year, Excelsior Printing Co. con- 
firmed our earlier suspicions by suddenly going into 
bankruptcy. The equipment was sold piecemeal and 
February POWER PLANT ENGINEERING was printed 
under extremely difficult circumstances. Fortunately right 
at this stage our long-hoped-for arrangement was com- 
pleted with Blakely Printing Co. of Chicago, which took 
over beginning with the March issue. 


Changing printers is a complicated operation at best 
and in these days the problems are multiplied a hundred 
fold. But Blakely is one of the best-managed and highest- 
quality printing concerns in the land and through splendid 
teamwork March issue was published with the same high 
quality workmanship you expect in POWER PLANT 
ENGINEERING. You will note in the April issue that 
we are changing the body type face. The new type is 
more easily read but takes no more space, so this is one 
important improvement from the new printer. 


The March issue was late, which we like even less than 
you do. We appreciate the patience and understanding of 
our readers and advertisers during this crisis and assure 
you that we will be able to work our mailing date back 
to normal in another month or two. 





















NFRA-RED lamps are being utilized to solve parking 
and garage problems, it was reported recently to the 
SAE, by Robert H. Dalgleish, Jr. assistant superintend- 
ent of rolling stock and shops for the Philadelphia Trans- 
portation Co. To take care of wartime traffic increases, 
his company’s fleets have been increased in locations 
where adequate storage is not available. Hence, greater 
attention had to be given to the problem of outdoor 
storage of buses and their adequate protection under 
these conditions. The success of infra-red heating in 
industrial applications — to this means of heating 
as a possible solution for the problem. Preliminary in- 
stallation was made to accommodate 27 buses. Parking 
berths were laid out and small pits at these berths were 
equipped with four 250-watt infra-red lamps each, con- 
trolled by a simple fuse switch circuit panel board with 
switch and meter equipment in a small weatherproof 
wooden house. All lamp-pits were constructed of creo- 
soted wood, and spaced so the bus engines would receive 
the heat from the lamps. One season has been completed 
with the use of infra-red heat and no starting difficulties 
were encountered throughout that period in which 
there were fifty days below 20 F and temperatures were 
as low as 2 F. In fact the engines started better and re- 
quired less checking than those stored in garages where 
temperatures averaged 35 to 40 F., according to Mr. 
Dalgleish as reported in the New York Times. He esti- 
mates that about 5000 gallons of gasoline were saved in 
this operation by not having to idle the engines and 
about 5000 engine operating hours. 


PALLING RESISTANCE of 50 brands of fire-clay 
brick have recently been investigated by R. A. 
Heind1 and W. L. Pendergast of the National Bureau 
of Standards, employing the standard test method of 
the ASTM. This method involves the conditioning of 
a panel of brick specimens by preheating to either 
2900 F or 3000 F, and after cooling, subjecting it to 
12 cycles of 20 minutes’ duration of alternate heating 
to 2550F and then cooling by an air-water mist. 
Variations from the standard panel of brick were 
made by laying brick as headers only, and in combina- 
tions of headers and stretchers. These represent the 
different types of construction used in furnace linings. 
Although there were exceptions, most firebrick 
showed greater losses in header construction than in 
stretcher, but in some cases the type of construction 
had little effect. It was also found that in general a 
relation exists between the pressure maintained in the 
furnace during the preheating of the brick and their 
resistance to spalling. The results of this investiga- 
tion, which are given in full in the January Journal of 
Research, will be used as a basis for the technical re- 
quirements in a proposed revision of the current 
Federal Specification HH-B-671 for Fire-Clay Brick. 


UNG OIL is not, as you may have thought, a gargle 

for vacuum cleaner salesmen and politicians. On the 
contrary, it has for many years been one of the vital 
ingredients in high-grade paint and varnishes and a 
number of other protective coatings. It is extracted from 
the kernels of the nuts of the tung or China wood tree 
and until relatively recent years has been imported from 
China. A few years ago, however, the first tentative 
plantings of tung oil trees were made in this country 
and there is now in the state of Louisiana the beginnings 
of a very prosperous tung oil industry. For a complete 
and very interesting illustrated account of this entire 
development see the article Ancient Tung Oil Aids 
Modern Science by Lillian King Markland in the Febru- 
ary, 1945 issue of the Central Manufacturing District 
magazine, 38 South Dearborn St., Chicago 3, Ill. 


STABLISHMENT OF A new board of military and 
E civilian scientists to develop weapons for any 
future conflict has just been announced, according to 
the New York Times. To be known as the Research 
Board for National Security, the panel will serve in 
the interim between the expiration of the present office 
of Scientific Research and Development, a wartime 
agency, and the establiskment by Congress of an in- 
dependent agency to carry on the work. The new 
board has been set up by Dr. Frank B. Jewett, presi- 
dent of the National Academy of Sciences, at the 
request of the Armed Services. In explaining why the 
board was needed, Secretary of War Stimson and 
Secretary of the Navy Forrestal said, ‘““This war empha- 
sizes three facts of supreme importance to national 
security: 1, Powerful new tactics of defense and 
offense are developed around new weapons created 
by scientific and engineering research. 2, The competi- 
tive time element in developing those weapons and 
tactics may be decisive. 3, War is increasingly total 
war, in which the armed services must be supple- 
mented by active participation of every element of 
civilian population. To secure and insure continued 
preparedness along far-sighted technical lines, the 
research scientists of the country must be called upon 
to continue in peacetime some substantial portion of 
those contributions to national security which they 
have made so effectively during the stress of the 
present war.” The executive committee is headed by 
Karl Compton, president of MIT, as chairman. Other 
members are Roger Adams, University of Illinois, 
Department of Chemistry; A. H. Dochez, Columbia 
University College of Physicians and Surgeons; Brig. 
Gen. W. A. Borden, War Department, special staff 
and director of new developments division; Rear Ad- 
miral J. A. Furor, coordinator of research and develop- 
ment, Navy Department. There has been such a 
universal feeling in the country that something of this 
sort ought to be done, that we hope you will join us 
now in three loud, lusty cheers. 


LAN NOW FOR STORAGE of War Machines is the 

title of an interesting discussion of a subject vital to 
many manufacturers, given in the January, 1945 issue 
of Production Data from the Houghton Line, published 
by E. F. Houghton & Co., 303 W. Lehigh Avenue, 
Philadelphia 33, Pa. 


_ HAVE NEVER been a nation of faggot- 
pickers. The conviction that our natural re- 
sources were inexhaustible has shaped our economy. 
At once the wonder and the scandal of the world, 
our industrial practices have always been wasteful. 
We did not bother with inferior stuff. We took the 
best and went on. Wasn’t there plenty more where 
that came from? Today the signs are many that Amer- 
ica’s traditional plenty, while by no means worn out, 
is fraying about the edges. Unparalleled demands for 
war have gouged our mines, oil wells, and forests. 
Industry thinks of going in for faggot-picking, after 
all. But it will be faggot-picking on the poe 
American grand scale. Thanks to advanced tech- 
nology, the mounds of rubbish cast off by industry can 
become profitable raw materials. Postwar horizons 
cites an outstanding example: the wealth latent in 
sawing refuse, long the No. 1 disposal problem in 
lumbering. Through the magic of chemistry, the 
nation’s sawdust heaps can sustain new industries, 
with products ranging from ethyl alcohol (identical 
with alcohol made from grain), motor fuels, and cattle 
feeds to plastics, dyes, drugs, and flavors.” The fore- 
going is the introduction to a detailed discussion of 
how this can be done, given under the subject of Post- 
war Horizons in Newsweek, February 12, 1945. 
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SHELL TURBINE CLEANING PROCEDURE 


Vv WIN from the start when you follow ,the new Shell 
Turbine Cleaning Procedure. It has been scientifically de- 
veloped to assure thoroughness; at the same time, it simplifies 
and speeds each step from “Stop” to “Start.” 


Take solvent cleaning, the first step: Here Shell Turbo 


Cleaner takes the place of hours of tough manual work. It 
dissolves oil deterioration products—sludge, lacquers and the 
like; helps remove loose rust and other solid matter. In addi- 
tion, since it has good rust-preventive properties, it protects 
the system against rust. 


Following the cleaner comes a displacement oil, together with 
final draining and inspection. And that’s all! 


See how simple, how completely foolproof the procedure is! 
Properly carried out, it will pay for itself in increased oil life, 
less frequent shutdowns and better over-all operation. 


7 7 7 


For complete information, phone, wire or call Shell Oil 
Company, Inc., 50 West 50th Street, New York City 20, New 
York, or 100 Bush Street, San Francisco 6, California. 


YOU NEED THIS BOOKLET NOW! 
Get a copy of new Shell “Turbine 
Cleaning Manual.” It shows you how 
to get peak efficiency —lower operating 
costs through use of the Shell Cleaning 
Procedure. 
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NON-CLOG SAFETY FEATURE 
PREVENTS JAM-UPS 


Tramp iron and other foreign objects in your 
fuel won't jam up and damage the A Perfect 
Spread Stoker. Small objects pass right through 
onto the grate, while infrequent larger pieces 
stop the feeder without harm. The feeder can 
be cleared and started again by simply lifting 
the cover and making a minor adjustment— 
without special tools—without removing the 
mechanism. This exclusive Non-Clog Safety 
Feature gives you quiet, uniform operation and 
non-stop firing. 


PHiPeCELPHIA 925, PA. 
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WHY WoRRY ABOUTcoalavail- 
ability and prices? Here’s a stoker that efficiently 
burns so many kinds and grades of solid fuels, 
that you can easily keep up with changing condi- 
tions while producing more steam at lower cost. 

It’s the A Perfect Spread Stoker, a compact, 
completely automatic fuel-firing unit for high or 
lowest grade coals, coke breeze or sawdust. You 
can even burn corn cobs, hogged fuel, wood 
refuse, plant refuse and by-products for still 
greater economy. 

This dependable, extremely quiet-running 
stoker has many more features that may fit per- 
fectly your present and future needs. Because its 
advanced design is ‘‘streamlined” in appearance, 
principle and operation, it also ‘‘streamlines” 
your fuel bills and boiler room practices. Be sure 
to get all the details. Write today for the A Per- 
fect Spread Stoker bulletin. 


If Your Steam Requirements Call for 175 
H. P. up to 200,000 lbs. per hour— 


YOU NEED THIS BULLETIN J2peem 


- 


* & 
Writeus.2408 Aramingo Ave., Philadelphia 25, Pa. ZS Lip 
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IT COSTS NOTHING 
TO FIND OUT HOW TO... 


Wn FOUR ase 


IF COSTS — consistent with dependability and 
quality—are to be the basis of your new power 
plant equipment, then you want to know how to 
save on stoker installation and operation, while 
producing more steam more economically. 

You may find the answer to your specific prob- 
lems in the improved Taylor Stoker—a stoker 
with many new features and advantages supple- 
menting its time-tested and proved principles of 
combustion. Each of these improvements is worth 
studying in detail . . . for details often mean the 
difference between choosing a stoker for the job, 
and choosing the dest stoker. 

The new Type “R” Taylor Stoker booklet 
costs you nothing and may save you much. Write 
for it today ... it will be sent without delay. 


IF YOUR Steam Requirements Call for 
20,000 to 500,000 lbs. per hour— 


YOU NEED THIS BOOKLET 


Write us. 2408 Aramingo Ave., Philadelphia 25, Pa. 


ANOTHER IMPROVEMENT IN THE 


4épay? 
TYPE Ro TAYLOR STOKER 


AGITATOR PREVENTS 
g-R-I-D-G-I-N.¢ 


IN COAL HOPPER 


Wet or partially frozen coal is prevented 
from packing and “bridging” in the stoker 
hopper by unique agitators. Operated by 
alternating strokes of the coal rams, a series 
of oscillating agitators located between the 
rams prevents bridging and keeps coal flow- 
ing. Each coal ram gets a full charge every 


stroke and a uniform fuel bed is maintained. 


IMERICAN ENGINEERING COMPANY 


PHIDABEERPHITA: 255 (Pek. 
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COMPACT, self-contained G-E unit substations 


are ‘‘strong points’’ of modern power distribution 


It seems incredible. But the fact is that each of the 
two factory-built G-E unit substations you see above 
handle one-third more power than the entire conven- 
tional (gingerbread) layout at the top of the opposite 
page. They do it with lower electrical losses, and 
afford greater protection for personnel. Installed as a 
part of a well-planned, modern power-distribution 
system, they help to assure greater continuity of power 
to every point of use. 

G-E unit substations practically eliminate the man- 
power problems of assembly on the job. They come 
ready to connect, combining the necessary trans- 
forming capacity, cable-termination facilities, and 
high-voltage and low-voltage switchgear. The trans- 
former section of each unit is sealed against dirt and 


dampness, With Pyranol*, which can’t burn, these 
substations can go anywhere, outside or indoors. The 
metal-clad switchgear isolates each circuit and circuit 
breaker in a separate, grounded compartment. Ver- 
tical-lift breakers have interrupting capacity fully 
adequate for any emergency. 

A plant power system that combines several unit 
substations close to the load centers is highly flexible. 
Increased loads can be met, step by step, with dupli- 
cate units. And war-plant records of “unit subs” in 
service show unusual savings in maintenance and man- 


hours. Ask your G-E representative for the story. 


General Electric Company, Schenectady 5, New York. 
*Trade-mark Reg. U.S. Pat. Off. 


, Buy all the BONDS you can—and keep all you buy 
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WW A CONTRAST between the two modern G-E unit substations on the opposite 
" page, which serve nine 300-hp pump motors, and the layout above, which serves 
; ¥three 500-hp pump motors. Yet even the gingerbread substation above affords 
r better protection than many old-time “briar-patch” installations still in service. 


INDOORS, EVEN MORE ADVANTAGES are made possible by G-E unit substations 
combined in a co-ordinated, load-center distribution system. They can be placed in 
factory work-areas, thus keeping short the heavy-copper secondary circuits, and 
Overcoming voltage-drop problems economically. Unlike open switchboards and 
oil-cooled transformers, they need no isolation wards indoors. 


GENERAL 4% ELECTRIC 
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ARMSTRONG 


April, 1945 -— POWER PLANT ENGINEERING — Chicago, Ill. 











SAVE COAL! 


Keep your traps in good 
repair. Ask for bulletin 


CHINE ; pe a inspection and 
Three Rive 





a Michigan 





TYPE OF TRAP 





Armstrong Inverted Bucket Steam Trap 
with FORGED STEEL body and cap. 


Screwed or flanged connections. 





Armsrong Inverted Bucket Trap with 
cast semi-steel body and cap and same 
stainless steel mechanism used in forged 
steel traps. Side-inlet side-oatlet or 
bottom-inlet top-outlet connections. 





Identically the same traps, except for 
part sizes, as No. 2 abovel 





Armstrong Inverted Bucket BLAST - 
TRAPS capable of handling 500 to 1500 
cu. ft. of free air per hour, depending 
upon bucket size. 





Armstrong PISTON OPERATED Com- 
pound Traps with capacities up to 
300,000 Ibs. of condensate per hour. 





& 
4 


zy 
Armstrong Inverted Bucket Traps with #3 
special separating chambers. 3 
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A Republic combustion control system operates the three _year of operation this new plant provided heat for 
boilers in this new power plant which supplies all the percent more building space, generated 114.3 pe 
steam and power for a large university. During the first _ more electric power but consumed 9.86 percent less! 


r a 
REPUBLIC 
INSTRUMENTS 
AND CONTROLS 
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liiCombustion Control | 


TO INCREASE TODAY’S STEAM PRODUCTION 


TO DECREASE TOMORROW'S STEAM COST 


The installation of Republic automatic controls on your 
boiler (or boilers) will enable you to:— 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the 
boilers at test efficiency 24 hr. a day, 7 days a week. 


CONSERVE MANPOWER by automatically perform- 


ing the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operat- 
ing conditions and thereby prevent the chain-of-event 
type of trouble that frequently developes as a result 
of incorrect boiler operation. 


An automatic combustion control system, as designed 
and built by Republic, will help you meet today’s 
‘need for more steam and tomorrow’s need for lower 
steam costs. 


The Republic combustion control is a unified system 
‘controlling simultaneously, in measured quantities and 
in correct proportions, the fuel and air input to the 
boiler. It increases or decreases the fuel and air supply 
tothe boiler in the correct amount to maintain constant 
steam pressure and in the correct ratio to maintain max- 
imum combustion efficiency. It not only checks 
operation but automatically makes necessary correc- 
tions of individual factors before faulty operation has 
achance to develop. 


The difference between such a control and an assembly 
of uncoordinated regulating devices is comparatively 
small in equipment but great in principle. Merely to 
provide automatic operation of a number of individual 
device is not enough. 


CHECK THESE FEATURES 


Built into the Republic combustion control systems 
are many features that enable it to fulfill all the con- 
ditions of theoretically perfect combustion control 
and still meet all the demands of everyday operation. 


Check the following features against your list of 
“musts” for a perfect combustion control system. 


CENTRALIZED CONTROL: The operation and 
control of the boiler or boilers is centralized at the 
master controller. 


FUEL-AIR RATIO INDICATOR: The. master con- 
troller is provided with mercury manometers which 
indicate the measured fuel and air inputs to the boiler 
and the fuel-air ratio. 


FUEL-AIR RATIO ADJUSTMENT: A handwheel 
on the front of the master control panel provides a 
convenient means for adjusting the fuel-air ratio. 


ALL BOILER RATINGS: Maintains proper fuel-air 
ratio over the entire range of boiler ratings. 


CONSTANT STEAM PRESSURE: Maintains the 
plant steam pressure within narrow limits of variation 
by proportioning the fuel and air inputs to the load. 


LOAD. DISTRIBUTION: Provides a means of dis- 
tributing the load among the boilers as desired. 


MANUAL CONTROL: Boiler ratings can be con- 
trolled manually by a handwheel located on the front 
of the panel. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any 
time. Write us today. 





41Republic Flow Meters Co. 


2224 Diversey Parkway 
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DIAGRAM SHOWING WHEEL 
CLEARANCES. 
AA—Rim clearance, B—Large blade clearance, 
CC—Side clearance, (about one inch). Blades 
cannot foul, as they are protected by rims. 
Rubbing at AA will do no damage. Side 
clearance is so large that end-play from exces- 
sive external thrust cannot damage wheel. 


ABOVE: 145 HP 
Terry Solid Wheel 
Turbine Direct Con- 
nected to Centrifugal 
Pump. 


THESE LARGE WHEEL CLEARANCES 
INCREASE TERRY TURBINE DEPENDABILITY 


In the Terry Wheel Turbine fine blade clearance is not essential 
to high operating efficiency. The actual clearance between the moving 
and stationary blades is greater than Ys inch. End play cannot affect 
this clearance and the side clearance is one inch or more. It is there- 
fore not essential to make frequent adjustments of the thrust to 
maintain efficient and safe operation. 


Clearance in the Terry blading may be reduced only by excessive 
wear of the main bearings, but even if this should occur, the project- 
ing rims on the side of the wheel would rub on the smooth protecting 
surfaces of the reversing chamber, thereby automatically stopping 
the turbine before damage could result. Replacement of the inter- 
changeable bearings immediately restores the original clearance. 


T-1158 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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Use a Proved Diesel Oil for 


ENSE AGAINST 
IEPOSITS + 


EEP inside big Diesels like this, your protection 
D against hard carbon deposits and excessive wear 
is the right lubricating oil. This means an oil that will 
stand up under terrific ring zone heat, an oil that will 
maintain strong films on pistons, rings, cylinders and 
bearings. 

You can depend on Gargoyle D.T.E. Oils No. 1-5 for 
this double-duty job. Specially developed for Diesels, 
these famous oils reduce deposits to a minimum. De- 
posits that may form are soft and fluffy, do not interfere 
with ring operation. 

Just as important, these special Diesel oils form films 
that resist rupture under heavy pressures, give maxi- 
mum protection to all moving parts. Why be satisfied 
with anything less? You’ll find a Gargoyle D.T. E. Oil 
No. 1-5 the best defense against 
deposits and wear. 

SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N. Y. Div. « White 
Star Div. * Lubrite Div. » Chicago 
Div. * White Eagle Div. » Wad- 
hams Div. « Magnolia Petrole- 


um Co. ¢ General Petroleum 
Corp. of Calif. 





é 
. | diosa Be gs ee age ge gr es a 
seein pen 


Call in 
SOCONY-VACUUM 
for 
“Correct Lubrication” 


TUNE IN “INFORMATION PLEASE’’— MONDAY EVENINGS, 9:30 E.W.T.— NBC 
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HAGAN 
HALL 
~BUROMIN 
CALGON 





itemiic COMBUSTION CONTROL 


_ he pire. and stil ihe Cader 





X-Ray View 


OF ALLIS-CHALMERS’ NEW “MAGIC-GRIP” SHEAVE 











Fastest mounting and demounting sheave on the market, 
the new “Magic-Grip” costs you nothing extra. 











Remove three capscrews from Insert two capscrews — Remove sheave from shaft. 
bushing collar. A handy wrench holes. As screws are turned, they Requires no mallet, no prying, n0 


— supplied with each sheave— is become levers . . . automatically bulging muscles. You just slide 
the only tool needed to remove Allis- breaking tight grip of tapered split bush- the sheave off ... smoothly, quickly. It 
Chalmers’ new““Magic-Grip” frommotor ing on sheave and shaft, Entire unit is costs nothing extra! Send for B6310. 
or machine shaft quickly and easily. then ready for removal, Allis-Chalmers, Milwaukee 1, Wis. 


A 1770 


_ ee AN 
“MAGIC-GRIP” | SHEAVES 
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Quan TYPE -ELECTRO-HYDRAULIC DRIVE—This type 

drive is an outstanding achievement in stoker design. 
One simple, compact mechanism—all self-contained 
—eliminating pipes, valves, fittings, shear pins, gears 
and other parts that usually leak, break, or give 
trouble. All moving parts are enclosed and operate 
in a bath of oil. Easy to keep clean. Absolutely pro- 
tected against breakdowns should tramp iron and 
other foreign matter be fed in with the coal. Steam 
Drive Available. 


INTERVAL TIMER GOVERNOR (Patented)—Standard 
equipment on all “F & E” Underfeed Stokers. 
Revolutionizes the feeding of coal by regulating the 
time interval between ram strokes, allowing the 
ram to operate FULL-STROKE, FULL SPEED 
at all times—a necessity in the efficient operation of 
an underfeed stoker. With this Governor, the opera- 
tor can secure the exact rate of coal feed he desires. 


EXTERIOR FUEL BED REGULATOR—The “F & E”’ Coal 
Distribution Regulator makes possible the regula- 


ADVANCED ENGINEERING FEATURES PROVIDE EVEN FUEL DISTRIBUTION, 
PERFECT COMBUSTION, LOW OPERATING AND MAINTENANCE COSTS 


tion of the burning fuel bed from the OUTSIDE of 
the stoker in event of change in grade of coal...a 
further assurance of even distribution of fuel over 
the entire grate surface at all times. 


SLIDING BOTTOM RETORT—Produces perfect under- 
feed action of the fuel from one end of the retort to 
the other. It is practically immune to distortion 
should the fire burn down into the retort. 


HIGH EFFICIENCY TUYERES—Scientifically designed to 
produce efficient preparation and burning of fuel. 
Extremely large heat-radiating surfaces result in low 
maintenance. 


RENEWABLE RAM CASE LINER—Ram operates in a 
steel liner fitted to the interior of the ram case. 
When wear results, original size can be restored 
quickly and economically by replacing the ram and 
liner. Another “‘F & E”’ feature designed to facilitate 
keeping the stoker always in best operating condi- 
tion with a minimum of effort, expense and time. 


Get: in touch with the “F & E”’ representative in your locality or write 


Thio 
~6-FEATURE 
SMBINATION 15 


direct to manufacturer for literature and case histories of what “F & E” 
Stokers have accomplished for others. Ask for Bulletin 1105. 


FLYNN & EMRICH CO. 


Established 1842 
Holliday & Saratoga Sts., Baltimore 2, Md. 


Representatives in Principal Cities 


UNDERFEED STOKERS 


Bitemi::cus and Anthracite Types—For Heating or Power Bollers Producing from 1,000 to 40,000 Ibs. of steam per heur 
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.. NINE PROVED WAYS TO 


When it comes to translating power plans into power 
plants, the Babcock & Wilcox Company can supply re- 
liable and efficient boiler units complete with all essential 
components from fuel preparations and burning equip- 
ment to breechings and stacks. The company thus has 
control over both the designing and application of the 
equipment and coordinates the various elements to assure 


maximum dependability and economy of performance. 


SEVEN STEPS TO A MODERN 
POWER PLANT 


List minimum equipment and material essential to keep 
plant running for perhaps three years 

Meter, check, or estimate use of kwhr, steam, water, and 
air for each plant use, keeping postwar expansion pos- 
sibilities in mind. 

Make rough plan of the entirely new plant you would 
want to serve these needs. Secure costs of equipment 
and construction from consulting engineer or direct from 
manufacturers. 

€ompare new-plant plans with existing layout to find 
points of paraliel arrangement, suitabie locations for 
needed new items, building changes and the like 
Estimate fuel, labor and perhaps maintenance savings for 
each step of the modernization 

Calculate how long each individual improvement will 
take to pay for itself 


i Oa > © =) 


Prepare brief report suggesting that needed steps be ap- 
proved first. Optional improvements can then be examined 
individually on the basis of the savings each will effect 
From POWER, December 1944 


_ SUPERHEATERS. B&W Superheaters are properly 

_ designed and fabricated, with respect to steam ond 

gas flow, to function efficiently with boilers de- 

signed and built by B&W. Available in both drain- 
and non-draining tyes as shown. 
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Much of the component equipment shown on these pages 
can be applied to modernizing, and thereby step up the 
efficiency of, existing power facilities. 

When you select B&W steam-generating equipment for 
large or small plants, you get the benefit of over 60 years 
specialized experience in designing and fabricating 


boilers and related equipment with a long record of highly 


satisfactory service. 


urner 




















B&W PULVERIZERS. The implicity end sturdiness. 
B&W ball-bearing type pulverizers assure high av 

ability with low maintenance in direct-firing pulverized- 
coal systems. They provide consistently | “high fineness 
cil respond quickly 10 shonges In Tood with euros 





) BOOST BOILER EFFICIENCY 





: CHAIN-GRATE STOKERS. Babcock &. Wileox C , 
are widely used with free-burning bituminous | : ' 
lignite, and coke breeze. They can be furnished for natural, 
duced, or forced draft, depending upon operating conditions. 


WATER-COOLED FURNACE CONSTRUCTIONS. 
B&W Water-Cooled Furnace Constructions aré 
extensively applied for partial or complete 
water cooling of furnaces of all sizes, shapes, 
| and forms, and with all fuels and combus- 
| tion methods. Studded-tube type of con- 
_teuction is shown. 








a USTABLE 
L SECONDARY-AIR VANES 


"BURNER 








AIR HEATERS. BEW Tubular Air 
Heaters are inherently tight and 
efficient, and are easy to keep 

cchjiche scekasnab pF <M raha whdien ‘ood. im 

using mechanical, steam, or steam-mechanical 

stomizers, depending on the oil and operating 

Available in a range of heat liberat- 
SS ee Oe eel eee 


THE BABCOCK & WILCOX CO.* 85 LIBERTY STREET, NEW YORK 6, N. Y. 


BABCOCK & WILCOX 
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RUSSIA 


South America 
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SE So a J 


because 
(-E SPREADER STOKERS BURN 


NOT ONLY CHEAPER COAL 
BUT A WIDER VARIETY OF COALS 


They Are Spreading Economy, 


Spreading Convenience, 


Sprea 4 i n y in U se e rosy yg of three C-E Spreader Stokers firing three C-E Steam Generators, 
ype ° 


Even when peace comes, poor coal is something e Rear view of C-E Spreader Stoker with one section of the grates in dumping 
industry will have to live with for some time. position. 


Yet, for a rapidly growing number of industrial 
plants, poor coal will not be a serious handicap 
insteam generation. For, thanks to the installa- 
tion of C-E Spreader Stokers, these foresighted 
plants are now able to utilize almost any grade 
or type of coal available: 


It is one of the virtues of the C-E Spreader 
Stoker that it will burn satisfactorily not only 
the cheaper coals but a greater variety of coals 
both good and bad. Because of this all-round 
versatility, plus convenience and economy, the 
use of these advanced design stokers is spread- 
ing all over the world. 


CE Spreader Stokers have been applied to 
boilers of all types with capacities ranging 
from about 5,000 to 175,000 Ib of steam per hr. 
They are used in a wide variety of fields — 
chemical, metallurgical, refining, food, rubber, 
distilling, brewing, railway, marine, utilities, 
schools, hospitals, laundries, light and heavy - 
manufacturing. 


If C-E Spreader Stokers are suitable for your 
plant — and they probably are — you can face 
¢ handicap of poor coal with assurance by 
planning now for an early installation. 4-863 


-EPRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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DETROIT ON 


boat Operators: 
ored J 


Successfully burn a wide range of coal. 


Handle widely fluctuating loads maintain 
uniform steam pressure. 


Permit high coal burning rates per square 
foot of grate area. 


Banking losses are low, due to the extremely 


thin fuel bed. 


Compact, simple design with no moving parts 
in the furnace. 


Heavily built for years of continual sérvice. 


DETROIT STOKER COMPANY 
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THE GREAT LAKES 


DETROIT ROTOSTOKERS ALSO SOLVE 
MARINE STEAM PRODUCTION PROBLEMS 





Fine particles of fuel are burned in suspen- 
sion and the coarse coal: on the grates. OVER- 
ROW ROTORS insures uniform fuel distribution 


GENERAL MOTORS BUILDING ¢ DETROIT 2, MICHIGAN 


Wérks at Monroe, Michigan e District Offices in Principal Cities e Built in Canada at London, Ontario 


3 
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HERE ARE ALL THE FACTS ABOUT THE 


SIMPLEX TYPE MO METER 
The High- rrecuracy Flow Rate Ucter 








Write today for your copy of Sulletin 300 
which details the operation, use, specifications, and 
accuracy of the Simplex MO flow rate meter. Speci- 
fied by operating men and management from coast 
to coast. 


SIMPLEX VALVE & METER COMPANY 


6783 UPLAND STREET, PHILADELPHIA 42, PA. 
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@ This new booklet gives 
ratings, sizes, characteristics, 
dimensions, where-to-use 
data, and prices of General 
Electric a-c and d-c motors, 
1/16 to 75 hp. Everything 
you need to know fo select 
these sizes—all in 16 pages! 





Buy all the BONDS 
you can—ond keep 
all you buy 


Jo Save Your Time Later 
Mail This Coupon Today — 


General Electric Company, Schenectady 5, N. Y. 


Please send me a copy of your Condensed Motor Catalog 
(No. GEA-4281). 


City.. 
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Scovill Tube News 





Vol. 3 SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. No. 1 





Hints for 
Controlling Tube Corrosion 


An important part of Scovill service to con- 
denser and heat exchanger tube users is practical 
aid in providing protection against troubles which 
cannot be foreseen at the time of installation. 

This service is furnished in several ways — 


through personal calls by our engineers, through 
literature such as the Scovill Condenser Tube 
Booklet, and through the suggestions, like the 
following, given in Scovill Tube News, published 
regularly in this magazine. 








tory is available for this purpose. 








WHAT TO DO 


Select the right tube alloy for the job. Scovill Service in Metals can help you. 
A well-equipped and competently-staffed metallurgical and chemical labora- 


Install tubes carefully, avoiding undue stressing of the metal. Scovill Service 
in Men will help you here, and you can also obtain valuable information on 


proper installation practice from Scovill Service in Manuals. 
Maintain streamline design at inlet ends of tubes. 
Provide adequate support for tubes between tube sheets. 


Eliminate, insofar as possible, turbulent flow of circulating water as the result 
of obstructions in the water box, improperly-aligned pump impeller, abrupt 


change in direction of water flow, etc. 





< 


t/ 
Z 
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tubes. 








OTHER PRECAUTIONS 


Don’t neglect adequate screening of the circulating water. 


Don’t allow cracks, crevices or other recessed openings between tubes and 
tube sheets, support plates, baffles, etc. 


Don’t permit air to become entrained with circulating water. 


Clean tubes periodically, particularly if harmful deposits enter and lodge in 


Don’t overlook possible hot spots or other local overheating of tubes, due to 
direct impingement of hot gases, vapors, etc., or heavy deposits of scale, etc. 














Scovill 
Seamless Condenser Tubes 


From raw material to finished prod- 
uct, each step in the manufacture of 
Scovill Seamless Condenser Tubes is 
performed on modern machines and 
2quipment by careful, skilled operators. 
Process inspection, a rigid finish in- 
spection and constant metallurgical su- 
pervision are all an integral part of the 
manufacturing procedure. 


That is the reason for the uniform 
high quality of Scovill Tubes. That is the 
reason for enviable service records of 
Scovill Tubes in the field. 


But Scovill interest in condenser tubes 
goes far beyond their manufacture. 
Scovill has pioneered in the study of 
condenser tube corrosion and, of more 
importance, in ways and means of com- 
bating corrosion so that maximum tube 
life may be assured under any particular 





THIS IS NUMBER FOURTEEN in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 


a 





service conditions. Scovill engineers are 
well qualified to study your particular 
problems and to offer suggestions for 
overcoming them. Scovill engineers are 
competent through training and experi- 
ence to make field inspections of con- 
denser tube installations followed by 
recommendations and suggestions for 
improving tube life. Wherever neces- 
sary, such inspection and examination 
can be supplemented by studies of in- 
dividual corrosion problems in our met- 
allurgical and chemical laboratories. 
Thus, Scovill is ready to meet your 
condenser tube requirements by manu- 
facturing tubes in a complete range of 
sizes and alloys and, in addition to this 
Service in Metals, also offers Service 
in Men and Service in Manuals. 
For further demonstration of Service 
in Manuals, including more detailed 
discussion of the Do’s and Don’t’s 
mentioned above, write for a free copy 


of “Condenser Tube Booklet”, address- 
ing Scovill Manufacturing Company, 
17 Mill Street, Waterbury 91, Conn. 


MANUFACTURING COMPANY 








(7 
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SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals...Service in Metals...Service in Men = 


J 


>) 


WATERBURY, CONN, 
\. A 
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Continuous 
Blow-off 

Pays Back 
Original Cost 


More Quickly 
Than Almost 


Any Other 
Single Piece 
of Equipment 


The installation of Cochrane Con- 
tinuous Blow-Off equipment re- 
covers practically all the heat in the 
water, the only heat wasted being 
that which corresponds to the dif- 
ference between the incoming cool- 
ing water and the blow-off water 
going to the Sewer. 

The savings that this represents 
is such that in most cases the cost of 
the equipment can be realized in a 
year's time, giving a return of 100% 


BOILER WATER 


MAINTAINS UNIFORM CONCENTRATIONS 


on the investment. 

As an example, an installation in 
the boiler plant of a large sugar 
company cost $1600. The first year 
it saved $3480, the second year it 
saved $3640. 


With intermittent blow-down the 
boiler water concentration would 
be erratic varying from the low 
point to the high point between 
blow-downs. This is not only 
wasteful of heat, but may also 


HEAT 
EXCHANGER 


TYPICAL CONTINUOUS BLOW-OFF SYSTEM IN PLANT OF OIL REFINERY 


result in foaming and priming or 
carry-over. 

THE FLASH PRINCIPLE 
Cochrane employs the flash princi- 
ple in which the concentrated 
boiler water is flashed at a lower 
pressure, generating steam that can 
be utilized for a transfer of heat to 
the feedwater in the open or de- 
aerating heater. 

PUBLICATION AVAILABLE 
Cochrane Publication No. 4081 de- 
scribes many types of Continuous 
Blow-Off Systems, making it easy 
to judge the type best suited to your 
own requirements. Write today for 
a copy of this interesting study. 
Just drop a post card—but doitnow. 


COCHRANE CORPORATION eo 3123 N. 17th ST.,, PHILADELPHIA 32, PA. 


SOFTENERS - 


DEAERATING SOFTENERS 


ee 


DEAERATORS - 


METERS + STEAM SPECIALTIES 
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One oil... 
with man 
Ses... 

that does each’ 
iob etter” 


K 


STANOIL was developed to make it possible for you to 
use one or two grades of the same oil on many types of 
lubricating jobs in place of many special oils—one type 
for each job. Such an oil offers these advantages: 


1. Simplifies lubricant stocks—which may mean 
fewer containers and dispensers— requiring less storage 
space—less clerical work in ordering lubricants and 
maintaining inventories. 


2. Reduces possible confusion of lubricant ap- 


plication by reducing the number of brands of oil to 
be handled. 


3. Makes possible the use of a higher grade 
lubricant throughout the plant. 


4. Gives the cost advantage of large quantity 
buying. 


LUBRICATION ENGINEERING... LUBRICATION ENGINEERING... LUBRICATION ENGINEERING... 


ys 


Uses for Stanoil in plant lubrication have far exceeded 
those foreseen for it. Typical applications that have 
been made of Stanoil—and the improvement in oper- 
ation it made—are briefly described here. There may 
be many operations in your plant where Stanoil will 
bring reduced maintenance and lubricating costs— 
plus the advantages listed. 

A Standard Oil Lubrication Engineer will help you 
pick the jobs and apply Stanoil to simplify your lubri- 
cation. Write Standard Oil Company (Indiana) office, 
910 South Michigan Avenue, Chicago 80, Illinois, 
for the Engineer nearest you. 


Engine oil in a high speed steam engine in a Missouri 
plant emulsified badly and foamed because of the mois- 
ture escaping along the rod. The high demulsibility of 
Stanoil eliminated the emulsion and foaming. 


Rotary compressor blade breakage was troublesome in 
an Indiana plant. When the battery of compressors was 
switched to Stanoil, wear was reduced, resulting in the 
complete elimination of breakage. 


Hydraulic system in a shaper. The higher stability of 
Stanoil in the hydraulic system of a machine tool shaper 
reduced oil changes, provided better lubrication, and re- 
sulted in a 30% savings in lubrication costs. 


Homogenizers in a food plant required an oil-change 
once a week in the oil-operated system of pumps and 
plungers. With Stanoil, oil-change periods were increased 
to once a month because of its higher stability and long- 
lasting quality. 


Gasoline Powers the Attack... Don’t Waste a Drop! 


STANDARD OIL COMPANY (INDIANA) |i") 


* LUBRICATION ENGINEERING 
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LUBRICATION ENGINEERING . 


For easier handling 


in grease GUNS... 


longer life in 
anti-iriction 


bearings 


@ THOSE TWO ADVANTAGES—easier handling, 
longer life—can materially reduce lubricating 
cost on the many anti-friction bearings in mo- 
tors and machines in your plant. Stanobar Grease 
is a newcomer in the Standard Oil line—devel- 
oped during the war. It has been tried in the 
proving ground of severe wartime demands and 
has made good on every claim for it. 


Stanobar Grease was specifically designed to 
provide the benefits listed at the right. A Stand- 
ard Oil Lubrication Engineer will be glad to help 
you put these cost-reducing qualities of Stanobar 
to work on.your equipment. Write Standard Oil 
Company (Indiana), 910 South Michigan Ave., 
Chicago 80, Illinois, for the Engineer nearest you. 


Easier handling in grease guns and central lubricat- 
ing systems is the result of the smooth (non-fibrous) 
structure of Stanobar. Two grades —Stanobar No. 2 
for grease gun or hand-packing applications, and 
Stanobar “'S,” a soft consistency for volume dispens- 
ing in central lubricating systems—meet practically 
all anti-friction bearing requirements. 


Longer lasting quality in Stanobar is obtained by 
the use of a special inhibitor which prevents oxi- 
dation. This means longer periods of operation be- 
tween filling or cleaning and packing bearings. 


Greater resistance to thinning out when “worked” 
in bearings reduces the possibility of leakage and 
may also permit the use of one grade of Stanobar 
in place of three or four greases now needed for 
various plant requirements. 


Easy application is an advantage of Stanobar which 
is unusual in many greases suitable for high tem- 
perature service. 


Buy more War Bonds 


STANDARD OIL COMPANY (INDIANA) 
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Says “WHAT A RELIEF!” 


Many a power plant engineer has made this remark after 
installing GARLocK Packings and Gaskets. No more leaks 
in boilers, pipe lines and pumps—and everybody’s happy! 

GaRLOcK products give long, dependable service be- 
cause they are manufactured in our own plant and are 
quality-controlled from raw material to finished product. 


THE GARLOCK PACKING COMPANY 


PALMYRA, NEW YORK 
Manufacturers of Gartock Packings, Gaskets and Kiozure Oil Seals 


In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 





GARLOCK 234 gives long, dependable 
service on rotary or centrifugal pumps han- 
ding hot water, cold water, caustic solutions 
or weak acids. All sizes from 14” to 114”. 
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ABOVE—Prefabricated Bailey Boiler Control Panel 
as installed aboard a vessel of the Merchant 
Marine; and as piped and wired ready for ship- 
ment from the factory. 


BELOW—Installation view of Bailey Boiler Panel 
for coordinated Control of Combustion, Feed 
Water, and Steam Temperature. Rear view of right 
hand section shows prefabricated piping and 
wiring before shipment from the factory. 
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PREFABRICATED BAILEY CONTROL PANELS 


Cut Installation Time, Forestall Piping and Wiring 

Errors, Insure Use of Suitable Materials, Present | 
Finished Appearance, Reduce Total Cost, and Simplify | 
Field Engineering... | 






* Prefabricated Bailey Control Panels are welcome 
equipment to the erection crew and to the engineers 
responsible for installation. ' 







Each panel comes neatly wired and piped with all 
connections thoroughly checked by trained instrument 
mechanics. Small units such as switches, signals, valves 
and relays are mounted and connected ready for 
action. Cut-outs, drilling, and all necessary connec- 
tions are provided for meters which must be shipped 











unmounted. These are mounted after the panel is 






secured in its final location. 










Prefabricated Bailey Control Panels may include not 
only interconnecting air-operated control piping, but 









ee instrument connections, and electrical wiring as well 
- if desired. The installation of all this wiring and piping 


® 2» aa gynss ‘e ; 3 | at the same time according to a coordinated plan 


insures a neat appearing finished product with an 
apnpanere | 









orderly arrangement of all connections. 





Instrument piping, outgoing air-control lines and elec- 





tric wires are attached to convenient terminals and 





tagged to insure proper connections. 


& The Bailey Engineer in your community will be glad 


to help you apply the time and money saving features 
of prefabricated control panels to the particular 
requirements of your plans for new construction or 
modernization. 










A-91 


BAILEY METER COMPANY 
1040 IVANHOE ROAD e CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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e@ Proper boiler water conditioning requires far more 
than the mere addition of a fixed amount of chemi- 
cals to the boiler water. It has been repeatedly 
proved that a system of control must be established 
to compensate for daily variations in operating con- 
ditions and feedwater characteristics; otherwise, 
costly over-treatment or dangerous under-treatment 


will inevitably result. 


An essential part of the complete supervisory ser- 
vice extended by W. H. & L. D. BETZ is the estab- 
lishment of this vitally-important plant control. An 
individually designed control chart (shown in typi- 
cal form on the facing page) is prepared from our 
study of plant operating data and water character- 
istics. Upon delivery to the plant by a Betz engineer 
its application is thoroughly explained to the plant 
personnel. This chart outlines the steps to be taken 
in maintaining proper boiler water balances at all 
times with respect to both chemical treatment and 
blowdown. A similar chart is prepared for the con- 
trol of external treatment. Our engineer then aids 
in the initial establishment of proper chemical bal- 
ances as recommended by these control charts. A 
few simple, daily chemical tests recommended to 
maintain the proper balances are also explained. In 
this manner, a complete understanding of the de- 
sired feedwater correction and control is assured 
from the outset. 





CHEMICAL ENGINEERS AND CONSULTANTS 
ON ALL WATER PROBLEMS 





Unscheduled boiler outages can be prevented 
through the supervisory services and control of 
W. H. & L. D. BETZ. Our engineers and chemists 
know how to keep boilers operating ’round the clock. 
Years of experience with all types and sizes of installa- 
tions and with widely varying feedwaters enables 
Betz to render a boiler water service that is complete 
for all industries, with individual recommendations 
and control for each plant. 


W. H. & L. D. BETZ 


Gillingham & Worth Sts., Philadelphia 24, Pennsylvania 


THE 6 FUNDAMENTALS OF BETZ 
BOILER WATER CONDITIONING SERVICE 


1. Complete plant investigation and 
report. 

2. Establishment of plant control. 

3. Daily plant control tests. 


4. Detailed review of plant tests and 
report. 


5. Supplementary complete laboratory 
analyses. 


6. Periodic “check-up” visits. 
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wh ~OBLEMs tow would you... 


Drain steam separators ahead 
and oil separators after recip- 
rocating engine where pulsations 
tend to “bounce”’ buckets of in- 
verted type traps, causing rapid 
wear, loss of steam and high 
maintenance. 
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STEAM ENGINES 
Open bucket traps are not 
affected by pulsations and 
operate only when sufficient 
condensate reaches trap. 


2. | 
ad i a ae 


Drain desuperheater where trap 
must draw off excess water 
though volume varies greatly 
with the fluctuating demand. 


DESUPERHEATERS 
Open bucket traps may be 
selected to provide generous 
capacity for peak load without 
danger of losing water seal 
under minimum load. 


Drain heat exchanger using low 
initial pressures and where 
throttling by thermostatic con- 
trol valve causes wide pressure 
variations. 


HEAT EXCHANGERS 
(Water Heaters, etc.) 
Open bucket traps are positive 
acting under low pressures and 
fluctuating pressures resulting 
from use of thermostatic or 
throttling controls. 


el 


NOTE: Inverted bucket traps or special float traps are recommended on 





desuperheaters and heat exchangers under certain conditions. 


Why we can recommend the best trap for each job! 


Conditions may suggest open bucket traps on 
your job...or... inverted bucket traps, closed 
float traps, float and thermostatic traps... 
semi-steel, cast steel, forged or welded con- 
struction. To enable you to get the most out 
of your steam, Strong engineers are at your 
service with years of experience in all types of 
installations and a complete line of equipment 
enabling them to recommend the size and type 
best suited for your needs. 


Strong Steam Specialties include: A complete 
line of traps for all pressures; steam and oil 
separators in vertical and horizontal types 
(semi-steel, cast steel or welded construction); 
pressure regulating valves, strainers, forged 
steel globe and angle valves, etc. Write for 
your catalog. 


STRONG, CARLISLE & HAMMOND COMPANY 
Cleveland 13, Ohio 





OTHER 


[STRONG 


STEAM SPECIALTIES 








rN Ce. 
~ No, 80—Series 
Separator No. 70—Series Trap Trop 
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Whether you’re planning a new power plant or going to modernize your present one, you can get undivided responsibility by 
buying all 3—Mechanical Draft Fans, Dust Precipitators, and Gyrol Fluid Drives—from American Blower. By securing all 3 from 
A.B.C., you have one source of technical information and far less red tape. Try it! Call in an American Blower representative. 


SEND YOUR FLY ASH PROBLEMS TO HEADQUARTERS. We will run tests, deter- 
mine the equipment best suited to your individual needs, and work 
with your engineers in the application of time-proved American Blower 
Dust Precipitators to your plant or problem. A part of our Dust Labora- 
tory, one of the largest and finest in the industry, is shown on right. 
Here, in the last 20 years, we have run tests on more than 4100 distinctly 
different materials. Every Dust Precipitator and Dust Collector we sell 
is built entirely in our own plants. Your inquiries are invited. Phone 
Or write the nearest American Blower Branch Office today. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raniator & Standard Savitars corporation 
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Braided Asbestos Jacket: 
reinforced with monel wire. 


Large steel plant, Youngstown, Ohio: 
““6-AM installed in open hearth valves. No difficulty.” 


Cleveland steel mill: 
“Open hearth valves still packed after 9 months. Exceptional service.” 


Large high-pressure power plant, Painsville, Ohio: 
“Excellent service with steam on stop valves at 2000 p.s.i., 650° F. 
and superheated 300°. Have standardized on 6-AM.” 


Operating Engineers: Order spirals, 
coils, spools, die-formed rings or sets. 


CRANE PACKING COMPANY 


1812 CUYLER AVENUE © CHICAGO 13, ILLINOIS 
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Controlling cooling coil 


at the 'NIST 
of a WRIST 


Whenever a steam fitter breaks. a line and inserts a 
Sarco strainer, a steam trap or a temperature con- 
trol, he makes a permanent contribution to the effi- 
ciency of that part of the plant. Increased output of 
the steam equipment, dependable operation, in- 
creased quality of the product and the fuel savings 
that invariably follow will go on for years as a result 
of an hour's work, 


IT’S TIME TO CONSIDER 


Steam helped the war effort, but steam economy FT trap on cooker 
will be necessary for industrial survival in peace. All 

over the plant, you will find spots where the man 

with the wrench can easily insert inexpensive Sarco 

Steam Savers that were overlooked or not available 

at the time. 


Heating water with 87-S 


HOW TO BEGIN 


Easy does it. Call in the Sarco representative for a Bucket trap on engine 
re-check on your steam engineering. Order a supply oer 

of the traps you need. Then, during shut-downs or 

long week-ends, the man with the wrench can slip ces 
them in. Before you realize it, your plant will be on FL thd s et 


at 


the way to post-war competitive efficiency. J | 


Then you can go after the temperature controls and 
some of the applications which are suggested in the 


circles above. TR-22 control on 
Kettle 


rt 
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SAVES FEED WATER MAKEUP 






SAVES LABOR 


SAVES MAINTENANCE 
AS A CLEANING 


MEDIUM SAVES FUEL 
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— SAVES PIPING INSULATION 







DIAMOND AUTOMATIC. SEQUENTIAL 
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neato loss due to soot blow- 

instead of steam as 

with the Diamond Auto- 

ystem. This is a particu- 

feature where feed water 

problem. And having a greater 

n steam, compressed air provides 
1ing. 

discharged from permanently in- 


s with substantial pauses between. 


peration of each blower unit in correct 
quence and at the right speed every time. 


No blower unit can be overlooked or incor- 
rectly operated by a careless operator. All 
soot blower units on the boiler, superheater, 
economizer, and air heater are controlled 
from a single. panel (see below). 

Labor is saved because no attendant is 
needed to drain the piping, warm it up and 
then operate each individual blower unit. 


nts (see below) in a series of — : Experience gained during several years’ oper- 


ation on a number of installations proves that 
maintenance costs are unusually low and 
that air blowing requires only 1, to % of 


the energy from the coal pile that‘is needed 


for steam blowing. 

The Diamond Automatic Sequential Air Soot 
Blower System has been in successful central 
station use on boilers as large as 900,000 
ib/hr units since 1940. For further informa- 
tion ask for Bulletin No. 956. 


Detroit 31, Michigan : 
~ Diemead Specialty Limited °¢ Windsor, Ontario 





Shown below is the Diamond Air Puff 

-__ Seet Blower having element permanently 
os ee ees: various types 
of ret cting sect blowers are also used 


Program panel at left controls both 
fixed and retracting blowers 
arranged in three groups; any de- 
sired number of groups can be had 
when system is designed. Entire soot 
blowing system is operated in cor- 
rect sequence by sim- 

ply pushing “start” 

button. 


Aie SOOT BLOWER SYSTEM 
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The turbine blades were pitted 





Serious corrosion developed in a turbine 
in a New York brewery. A private water 
consultant and a consulting engineer both 
laid the blame on chloride in the boiler 
water, claiming that this was carried over 
into the turbine with the steam. They 
were forced to this conclusion because 
they took it for granted that the corrosion 
occurred during the operation of the turbine. 

Hall engineers, however, had tested the 
steam and found no carryover of chloride, 
so they knew that corrosion occurred during 
stand-by. Examination had showed con- 
siderable moisture in the turbine during 
stand-by condition. 

A check for possible sources of moisture 
revealed evidence of leakage of 400 lb. 
steam and of 60 lb. steam, but the major 
source was found elsewhere. The leak-off 
connections on the carbon seal rings 


drained to the barometric condenser hot- . 


well. The end of the drain was well below 
the surface of the salt water in the hot- 


well, and there was no check valve in the 
line. 

Thus, every time the turbine was shut 
down, hot salt water was siphoned back 
into it. 

These conditions were readily corrected, 
the turbine was kept dry during stand-by, 
and the trouble stopped. 

The alternative proposal, based on the 
assumption of chloride carryover, called 
for the installation of an evaporator to 
supply the whole system with distilled 
water —a procedure which would have 
been both expensive and ineffective. 

Hall service engineers take nothing for 
granted. They check all factors involved im 
boiler performance and, in the event of 
trouble, trace that trouble down to its 
source. 


Every plant that generates its own steam 
power can profitably use Hall Service. 


Write us for full information. 


HALL SYSTEM (44: Wih> Cordliftiviiy 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH 30, PA. 


A subsidiary of Hagan Corporation 



































but steam was proved Vo¢ Guilty” 
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the SECOND U.S.-made ‘“Megger’’ Instrument 
... THE MIDGET ““MEGGER’’* INSULATION TESTER 


Following the production, in June 1943, of the 
first U. S.-made “Megger” testers, we now announce 
a second “Megger” instrument being built in our 
Philadelphia factory—the Midget “Megger” Insula- 
tion Tester. 

This new U. S. model is identical in design and 
similar in every way to the Midget “Megger”’ Insulation 
Testers we have been supplying for the past ten years, 
except that the molded plastic housing is mottled 
brown instead of red. 


The Midget “Megger” Tester has achieved wide 


popularity because of its size and low cost. Weighing’ 


but 3 pounds, it is always ready to use for testing 
insulation resistance of a wide variety of electrical 
equipment. It is indispensable for maintenance and 
trouble shooting, even where higher range “‘Megger” 
testers can be used . . . reads up to 50 megohms and 
delivers 500 volts d-c from a hand-cranked generator, 
making it independent of batteries or external power 
supply. Lower ratings are also available. 

Manufacturing facilities are complete and our ex- 
panding production makes availability of these new 
instruments far better than we have previously been 
able to offer. We invite your orders for them. 


JAMES G. BIDDLE CO. 


1211-13 ARCH STREET - PHILADELPHIA 7, PA. 


4 





For complete description of the new U. S.-made 
Midget “ Megger” Tester, write for Bulletin 1785-PE. 


*By special arrangement with the original makers of 
the “‘Megger” Testing Sets, our new instrument 
carries the U.S. Registered Trade Mark “ MEGGER.” 
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THE WELDER OF PRESSURE PIPING 


wheal te tints Of 


MIDWEST WELDING FITTINGS 


You will find that he gives them hearty approval. 
Piping welders generally have a high appreciation of 
the exceptional dimensional accuracy and uniformity 
of Midwest Welding Fittings . . . their job is easier 
and they can turn out better work faster. 


Midwest Welding Fittings have extraordinary dimen- 
sional accuracy because particular precautions are 
taken in their manufacture. Midwest Welding Elbows, 
for example, are made slightly oversized, then re- 
heated to forging temperature and given a final ac- 


curate sizing in compression. This provides accurate 
dimensions, true circular section, and uniform wall 
thickness. Comparative corrosion tests as well as ten- 
sile and ductility tests have proved the beneficial 
effect of forging the metal in compression. 


Welders also appreciate the wide variety of Midwest 
Welding Fittings . . . including “Long Tangent” elbows 
and reducing elbows. There is a fitting for practically 
every condition he encounters. Ask the local distribu- 
tor or our nearest office for Bulletin WF-41, 


NET 
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Unibestos, the sectional insula- 
tion for all pipe sizes, permits 
easy application on even the 
most difficult-to-insulate expan- 
sion bends. Makes a clean, neat 
job. Unibestos is available in 
half-section form up to 30” 
pipe diameter and in quarter- 
sections from 32” to 60”, in 
thicknesses from %4” to 5”. 
Available in single layer con- 
struction for service up to 1200°. 
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UNION ASBESTOS 
MEANS PROGRESS IN INSULATION 


AND RUBBER CO. 


Copyright 1944 


PLANTS: 1821 S, S4th AVE., CICERO, ILL. 
PATERSON, N.J. © BLUE ISLAND, ILL. 
OFFICES: CHICAGO «© NEW YORK 
SAM FRANCISCO © PATERSON, N. J. 





52 April, 1945 -—— POWER PLANT ENGINEERING — Chicago, III. 








4 Ctow-offf Vide Seuie 
FOR ALL INDUSTRY 


Nearly 40 years of laboratory and field 
experience, and continuous mechanical and 
metallurgical research, concentrated on the 
Blow-Off Valve requirements of power plants 
of all sizes, pressures and operating prac- 
tices—have produced the Yarway Seatless- 
Tandem and Unit-Tandem Valves—the over- 
whelming preference of steam plant opera- 
tors, today. 

In fact, among the higher-pressure, pace- 
setting plants which have been built during 
the past ten years, it is the exception that 
is net Yarway-equipped. 

When you plan a new plant or an exten- 
sion—remember that your capital invest- 
ment in major equipment warrants your 
insistence on the finest auxiliaries to protect 
that investment. And if you do, your natural 
Blow-Off Valve selection will be Yarway— 
the nation’s choice. 

Write for Catalog: Section B-432 for pres- 
sures up to 2500 Ib; Section B-424 for 
lower pressures. 

Ask about the new Yarway color and sound 

motion picture, available for group showings. 


YARNALL-WARING CO. 114 Mermaid Ave., Phila. 18, Pa. 








ft Yorway Seatless-Tandem with no seat to 
score, wear, leak. Standard in over 12,000 
plants. Ideal for service where high concentrations 
are encountered and on pressures up to 600 psi. 


Yarway Unit-Tandem equally suited for blow- a» 
ing or draining and for sealing on highest 
pressure service. Combines a Hard-Seat (blowing) 
and Seatless (sealing) Valve in a single, rugged, 
one-piece, forged steel body. For pressures up 
to 2500 psi. 


YARWAY BLOW-OFF VALVES 
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The Record of a Micromax 
Helps With Overloads 


When war work causes big generators to approach an overloaded 
condition (as many now do) the operating engineers are finding a 
new use for the Micromax Recorders of stator and rotor tempera- 
tures. They are watching temperature as never before, because it 
is temperature which eventually limits the load piled on a machine. 
When a change in power factor or ambient temperature permits a 
load increase, the stator and rotor temperatures are watched to 
say ... how much! 


Because a generator’s field may change in temperature more 
rapidly than does the stator, the Micromax Field Temperature 
Recorder is sometimes a more sensitive guide than the Stator 
Recorder, especially under conditions of poor power factor. When 
a difference exists, it is accentuated by the fact that the Field Re- 
corder is a single-point instrument, giving a continuous record of 
the temperature of the entire rotating mass of copper, whereas the 
Stator Recorder measures 8 points, so that none is continuous. For 
this reason, the Field Recorder may be more frequently consulted 
in routine operation. 


The fact that the stator temperature does move more deliber- 
ately, however, makes many engineers prefer it as an operating 
guide, and complete protection against overheating requires that 
both field and stator recorders be the “insurance policy.” They 
are equipped for signal lights and horn or bell, and stand always 
ready to give overall protection to generators, whether they be 
heavily loaded or overheated by accident. 


Both of these Micromax Recorders are described in Catalog 
N-33-161, “Micromax Temperature Instruments for Electric Power 
Equipment,” which is sent on request. 


dri. Ad. N-33-161(6) 


LEEDS & NORTHRUP COMPANY, 4973 ST ENTON AVE., PHILA. 44, PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES A Stogan For Every American 
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SAY MONEY ON GASKETS 


BY ELIMINATING GASKET MAINTENANCE 


5 hong Install Flexitallic spiral-wound Gaskets and forget your 


jor Tetied-faca, Ly liquid, vapor, or chemical high-pressure sealing problems for a 


smooth- face, VAN 


——e Go f long time to come. Forget costly maintenance. Forget the possi- 
bility of leakage, bolt fatigue and similar troubles resulting 
from vibration, or service shocks, expansion and contraction. 
Seal flanged joints and pressure vessels the Flexitallic way — 
and they stay sealed! 

The entire 33-year record of Flexitallic success is simply 
one instance after another of proving beyond all doubt that 
Flexitallic Gaskets seal tight and seal permanently where other 
gaskets fail. Although, for several years past, the entire, 
greatly expanded production of Flexitallic Gaskets has gone 
for highest priority war needs, Flexitallic engineers welcome 
the opportunity now to acquaint you fully with the advantages 
of this safe, sure sealing method for all flanged joints. 


FLEXITALLIC GASKET COMPANY 
ees erent 8th & BAILEY STREETS « CAMDEN, NEW JERSEY 
WARNING! Genuine Flexitallic Gaskets are made 


only by the Flexitallic Gasket Company and are r4 6 

plainly identified by trademark. Specify them by * e ae 
name! This is your assurance of getting the only 

original spiral wound gasket, improved and per- 

fected through 33 years of use in the toughest high- . 
Pressure sealing jobs in the world. 


REG. U.S. PAT. OFFICE 





SAFE, SURE SEALING: FOR ALE Sanh Gedp JOINTS 
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Designed, built and erected by Byrne Doors, Inc, 
Detroit. Apac Sheathing installed by the Faulkner 
Construction Company, (Official U, S, Navy photograph.) 


... and SAFE because it’s sheathed 


with “Centura” APAC 


HE striking architecture of this Navy Blimp hangar is its 

own tribute! The doors are like skyscrapers... 120 feet 
high . . . 220 feet wide . .. weighing 300 tons. And they must open 
the entire width of the hangar in TWO MINUTES. 


These giant portals must be the masters of wind and weather— 
for failure to open and close quickly might spell the doom of a 
wind-tossed Blimp. So they are completely sheathed with 
“Century” Apac—K&M’s low cost asbestos-cement sheet material. 
It is rot-proof, rust-proof and fire-resistant. 


In thousands of industrial plants, K&M 
“Century” Apac is used for roofing and 

7 siding, office paneling, sheathing in 
machine shops and stock rooms, linings 
for elevator casings and shower stalls. ft 
is ideal for new construction, repairs 
or plant additions. 


Enormous quantities of “Century” Apac 
have gone into wartime jobs. YET NOW 
THERE’S PLENTY AVAILABLE FOR 
YOUR INDUSTRIAL CONSTRUC- 


yom made Abeslos ; S TION WORK... without delay, with- 


out restrictions. 





< 


Keasbey & Mattison have been making it 
serve mankind ce 1873... wi 


mimics  KEASBEY & MATTISON 


ne ee ee COMPANY - AMBLER - PENNSYLVANIA 
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ee S-A answer 


Cut 
Handling Costs 


When a large state institution 

Diagrammatic view of the S-A Coal Handling System at centralized boiler plant. Track Hopper, Pan decided to centralize several boiler 

Conveyor, Feeder, Crusher, REDLERS, Gates, Traveling Weigh Larry, are all designed and built by S-A. rooms into one power plant, it 

went all the way with a modern 

efficient handling system. Today, 

REDLER Semawet S-A equipment handles coal auto- 

OVER BUNKER matically through 7 operations. 

This plant is a model of efficiency, 

low cost handling and cleanliness. 

The key to the solution is the sys- 

tem of REDLER Conveyors and 

Elevators. For REDLERS, using the 

en masse principle, require little 

space... having sealed casings, they 
eliminate dust and dirt. 

Together with other S-A units, 

REDLERS make this an outstand- 

‘ing example of mechanical han- 


dling. Write for copy of REDLER 


View above coal bunker showing S-A REDLER Conveyor distributing coal full length of bunker. 
S-A Traveling Weigh Larry feeds coal from any part of bunker to any stoker hopper. Conveyor Catalog No. 140. 


Pain 
STEPHENS-ADAMSON 


18 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 
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A NEW concept in power generation made its appearance 
with the “Unit Power Plant”, developed by Westinghouse 
Electric International Company. 


This compact effective steam-electric generating unit, adapt- 
able to operation in any part of the world and under all climatic 
conditions, is built to standardized designs, permitting it to be 
broken down into relatively small packages for ready trans- 
portation to inaccessible plant sites. Special emphasis is placed 
on durability of equipment and simplicity of operation. 





Many of these Unit Power Plants are already under way 
for China and Russia, for installation on the hot reaches of the 
upper Yangize river to the arctic steppes of northern Siberia. 


A study of the various boiler designs available for this 
severe duty led to the selection of Foster Wheeler type S-A 
steam generators for thirty-seven plants, the record showing 
that “all parties agreed upon this boiler as best adapted to meet 
the peculiar design, erection and operating conditions involved. 
Its compactness, freedom for unmasked refractories, adapt- 
ability to a variety of fuels, methods of firing and its free circu- 
lation influenced the selection.” 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, N. Y. 
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Sectional view of S-A type 
boiler destined for China. 





Foster Wheeler is a four 
star winner under the 
U. S. Navy Board of 
Awards for production. 


Architect's drawing of completed Russian Power Plant. 
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...as they affect the properties 
and usefulness of metals 


A metal’s fitness for high-temperature 
use is usually measured by two yard- 
sticks: 

1. Its continued resistance to oxidation 

2. Its retention of strength and hard- 

ness 
Getting a good rating on one of the 
two counts isn’t enough. To be thor- 
oughly satisfactory for most heat re- 
sisting uses, a metal must get a high 
mark on both. 

High original strength alone doesn’t 
matter much if a metal oxidizes and 
scales, thus reducing in cross-section, or 
if intercrystalline change saps its vital- 
ity. Also, in many applications the scale 
that flakes off is a complicating factor. 





On the other hand, an oxidation- 
resistant metal that is too soft or weak 
to stand up under its required load in 
the high temperature range is out from 
the start. 


Tests for High-Temperature Service 


The oxidation resistance of a material is 
measured in terms of freedom from 
scaling and intercrystalline attack. Its 
mechanical properties are evaluated 
principally by a series of tests which 
determine creep strength, endurance 
limit, impact strength, stress to rupture, 
short-time tensile strength, and hot 
hardness. All these seven characteristics 
together determine the limiting service 
temperature fora metal oralloy. 
The INCO Nickel Alloys get 
a high mark on all these high 
temperature tests. The limit- 
ing service temperatures of 
four widely-used INCO metals 
are shown in the accompany- 

ing table (at left). 


Performance in Typical 
Applications 
Turning to practical applica- 
tions, consider the use of Monel 
in conjunction with, asbestos 
ininsulation for new naval tur- 
bines. Here, the prob- 
lem was to “reinforce” 
asbestos and prevent 
its shivering to pieces 
from the incessant vi- 
bration of giant tur- 
bines operating at 
temperatures up to 

850° F. 

After experimenta- 
tion, Johns - Manville 
engineers devised an 
asbestos yarn with a 
Monel core, made of 
2 Monel wires .007” 
in diameter, twisted 
together. Woven into 
cloth, the asbestos- 


Monel combination provided durable 
insulation that withstands both sea-air 
corrosion and high temperatures. 


CLOSE-UP OF MONEL-ASBESTOS cloth, devised 
by Johns-Manville, used to insulate naval turbines, 
Each thread consists of doubled .007” Monel wires, 
twisted with asbestos. Monel withstands corrosive sea 
air...incessant vibration...temperatures up to 850°F. 


INCONEL MESH PACKING (sometimes combined 
with asbestos) was originally developed for sealing 
the high-temperature joints along the exhaust lines 
of airplanes. This packing withstands temperatures 
ranging up to 2,000°F., corrosive exhaust fumes 
and incessant vibration. Photo shows mechanic in- 
stalling Inconel mesh packing in exhaust joint of 4 
B-29 Superfortress. (Photo, courtesy of Boeing Air- 
craft Company.) 
* * * 


A similar combination of asbestos 
and Inconel provides resilient packing 
which resists high temperature and cot- 
rosion by gases, alkalies, and most acids. 
Used now for packing exhaust lines of 
warplanes... where it forms a flexible 
cushion between vibrating joints while 
sealing in the white-hot gases... this 
composite packing offers designers and 
engineers high-temperature packings 
for possible use in post-war power if- 
stallations. 

You will find valuable information 
about High Temperatures ahd other 
properties of metals in the bulletin 
“The Technical Editor Speaks.” For a 
copy, address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET NEW YORK 5, Wi. ¥. 
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RUST—a nuisance and a very costly men- 
ace in many plants no longer need be 
tolerated. Laboratory magic has furnished 
its master. 


New Sinclair products, developed to 
solve tremendous military rust problems, 
are now available for your plant problem. 


Sinclair RUST-O-LENE B for exposed 
metal surfaces of machinery in operation, 
in storage, or in transit 
— provides a firmly-adhering rust proofing film 
— prevents rusting of clean surfaces 
— halts further rusting of corroded surfaces 
—has lubricating qualities 


—defies any degree of moisture from mere 
dampness to heavy rain 


—can be readily removed when desired 


Sinclair OPALINE RP (Rust Preventing) 
O1ts for enclosed oil systems, prevent 
internal rusting of engines, hydraulic 
systems, gear reducers, and similar ma- 
chinery intermittently operated, stored, or 
transported. OPALINE RP also has ample 
lubricating qualities for temporary use. 


Both these remarkable Sinclair rust- 
preventives have successfully passed the 
most exacting service tests, and fully meet 
Government specifications. 


Learn how RUsST-O-LENE B and OPAL- 
INE RP can combat rust for you. Write 
for brochure giving full details. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 


RUST-0-LENE-OPALINE REG. U. 8. PAT. OFF. 
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The Only Moving Par? | 


IN YARWAY IMPULSE TRAPS § 





Long life, freedom from repairs and ease of maintenance 
are three good reasons why more. than 400,000 Yarway 
Impulse Traps have been purchased in the few years since 
their introduction. ' 

This simple valve—the only moving part—and its re- 
placeable seat—are stainless steel, heat treated. They are 
good for all pressures. 

After years of service, they may be replaced simply by 
removing the trap bonnet. No need to disconnect the trap 
from the line. And engineers tell us a handful of these 
parts will keep a plant full of Yarways in tip-top shape 

_ over the years. Far cry from the large inventory of repair 
parts needed to service other traps. 

Maintenance is a major consideration in steam trap selec- 
tion, of course, but agg is paramount. And that is 
where Yarways really shine. Their continuous discharge on 
heavy condensate loads gets equipment hotter, sooner, and 
their intermittent discharge on light loads keeps it hot for 
maximum operating efficiency, day in and day out. 

And when you consider, too, it usually costs no more to 
install Yarway Impulse Traps than to repair other type 
traps, why not solve your steam trap problem with Yarways? 
Write for Bulletin T-1739 or see your mill supply dis- 
tributor. (More than 100 leading dealers feature Yarways.) 


YARNALL-WARING CO. 114 Mermaid Ave.,; Phila. 18, Pa. 


Ask about the new Yarway color and sound motion picture, available for group showings 


YAR WAY IMPULSE STEAM TRAP 
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WHAT LEADERS 


SAY 





Prospecting for Apparatus and Merchandise 


ET’S suppose 
that, having 
been out of the 
market for some 
years, you are in 
the market today 
for some steam 
generating equip- 
ment. The Navy 
and Merchant 
Marine had an in- 
satiable appetite 
for steam turbines 
and condensers 


during the past’ 


four years. Manu- 
facturers of steam 
equipment are today putting out their 
products in a volume probably five 
times their heaviest previous rate. 
Only a trickle of their capacity is being 


allowed to go to the public utility in- ' 


dustry. Most turbines being manufac- 
tured today are a single purpose spe- 
cialty, largely high-speed _ turbines 
which are generally connected through 
reduction gears to propeller shafts. In 
horsepower, the annual output of 
steam turbines today could in a very 
few years equal the total horsepower 
of all the generating equipment in the 
utilities of this country. 

The turbines which are being manu- 
factured for the war program are not 
the tailor-made product normally sold 
to the central stations of this country. 
They are almost a semi-mass produc- 
tion product. 

Very strangely, the electric genera- 
tor manufacturers of the country are 
in quite a different situation from the 
steam equipment manufacturers. One 
big reason for this condition is that 
most of our ships are being driven by 
turbines connected to propeller shafts 
through reduction gears. Thus, most 
of the turbines made today do not 
need any generators. Next, the gen- 
erator manufacturer did an enormous 
job early in the war building rectifiers 
for the aluminum and magnesium 
programs. This rectifier job is virtu- 
ally completed. Next, the manufac- 
ture of generators for power genera- 
tion is today on a very small scale. 


Therefore, the generator manufac- 
turers of the country which early in 
the war were producing at about 
twice their peacetime rate, have now 
lost a large part of their load. Their 
ability to handle business today is not 
limited by capacity or crowded sched- 
ules, but because the WPB is still 
very heavily restricting the manufac- 
ture of generating equipment. 

To put out the large volume of 
Switchgear manufactured last year, 
much of the technique of making 
switching equipment changed greatly. 
This is particularly true of switch- 
boards. Large orders for switch- 
boards have been placed by the Navy 
calling for many duplicates of the 
same equipment. This has enabled 
switchgear manufacturers to set up 
production lines and manufacture this 
type of equipment in quantities which 


By TOMLINSON FORT 


were never before possible. 

You will still have difficulty for a 
time in obtaining deliveries on this 
class of apparatus. 

The construction programs of the 
early war years placed heavy loads on 
the manufacturers of power trans- 
formers. Production in this field went 
up close to 200 percent of prewar 
levels, but today, due to the virtual 
completion of the wartime construc- 
tion program, power transformer 
manufacturers are in a situation com- 
parable to that of the electric genera- 
tor manufacturers. 

The only bottleneck today in the 
transformer manufacturing industry 
is in the field of small distribution 
transformers largely used for rural 
electrification. 

Watthour meters are a critical item 
in your industry today. This is true 
because the watthour meter manufac- 


‘turers have had to give preference to 


the manufacture of instruments for 
the Army and Navy over all other 
orders. Immediately our wartime job 
is done we can be back to the pre- 
war level of watthour meter manu- 
facture in thirty days. 

When the WPB allows us to again 
go back into production of appliances 
we feel it will require about four 
months to get material and start pro- 
duction. It will then take us one 
month to fabricate parts, and actual 
production of appliances will start 
within five or six months after clear- 
ance is received from the WPB. By 
going back into production on the 
basic designs of prewar, we will be 
accomplishing the best results for the 
consumer, as he will get quality, 
proved merchandise quickly—for the 
dealer and distributor for we will get 
him back into the appliance business 
with no risk of untried production. 

The most important load of the 
public utility is still the lighting load. 
Immediately after the war many 
thousands of commercial establish- 
ments and industrial concerns over 
the country are going to convert to 
fluorescent lighting. It is important 
that the electrical industry be ready 
to use this opportunity to raise levels 
of illumination. 

The production of high wattage 


lamps has doubled in certain ratings 
and tripled in others since the war 
began. This indicates to us that the 
industry generally is more conscious 
of the benefits of good lighting than 
has ever been the case before. . Also, 
ninety percent of the lighting fixtures 
in commercial establishments are ob- 
solete today. There will be a rush 
to replace these when the war is over. 

You have a sizable backlog of de- 
layed purchases. It is a serious con- 
cern on your part that perhaps at the 
time when you come back into the 
market you may step into a period of 
inflation and high prices. 

However, there are things we can 
do which will help to keep prices 
down. Probably the least of these is 
continually yelling that labor costs 
must go down. One of the apparent 
paradoxes of wartime operation has 
been the fact that labor costs have 
gone up on an average of over 40 
percent; material costs have also in- 
creased, and yet manufacturers have 
been able to produce many items of 
electrical apparatus at lower prices 
than before the war. 

Overall costs have not gone up in 
proportion to increases in labor and 
material costs, due — first to greatly 
increased volume; second to continu- 
ous improvement in manufacturing 
processes, and third to concentration 
on standardized equipment. Prices 
after the war will, in a large measure, 
have to reflect not only labor and 
material costs, but these other three 
fundamental factors. 

Let’s see what can be done coopera- 
tively about these three items of cost: 

First—increased volume can only 
come by increasing the use of electric 
power. The utilities and the manufac- 
turers must join hands to promote 
this in every way possible. 

Second—improvement in the use of 
manufacturing facilities. This is a job 
for the manufacturers. 

Third—the increased use of stand- 
ardized equipment. By purchasing as 
much of your equipment as possible 
in accordance with standardized in- 
dustry specifications, the economies of 
quantity production can be brought to 
many lines which heretofore have 
been individually manufactured. 





Tomlinson Fort, Manager of the Central Station Department, Westing- 
house Electric & Manufacturing Co., East Pittsburgh, Pa., was born in 
Atlanta, Ga., in 1902. He attended Roswell High School in New Mexico and 
received his Bachelor of Science degree in Engineering at New Mexico A. & 
M. College. Soon after his graduation, Mr. Fort joined Westinghouse, after 
training at East Pittsburgh was assigned to headquarters sales until 1927, 
then was sent to Albany, N. Y. From 1931 until 1940 he was attached to the 
Westinghouse office in New York, then returned to East Pittsburgh as assis- 
tant manager of the Central Station Department and in 1943 was made 
manager. He is a member of the A.I1.E.E. and author of several articles on 
turbines. The above article is taken from a talk prepared for delivery before 
the Public Utility Group of the National Association of Purchasing Agents 
on February 1. This meeting was cancelled. 
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America Gave Me Opportunity 


Lidia Manson, young and pretty Russian-born engineer, a member of a development 
engineering team at Clark Bros. Company at Olean, N. Y., was the only woman 
speaker at the 49th Annual Meeting of the National Association of Manufacturers 
held in New York recently. In her address, Miss Manson lauded America for the 
opportunities it afforded her to continue her research in internal combustion engines. 
America, she pointed out is the world’s greatest industrial nation because manufac- 
turers are willing to foot the bills for research whether or not they can foresee any 
practical value in it. The photograph shows Miss Manson at work in the engineering 
laboratory at the Clark Bros. plant in Olean. Her address is presented below: 


HERE was one big worry about 

America for me when I came to 
this country from France. That was 
whether I would have a chance to 
continue the career I had planned for 
and worked for since I was a child. 
I had started to do research in in- 
ternal combustion engines and wanted 
to continue. America was not then at 
war. But we in Europe felt it com- 
ing, and the thing that worried me 
was that if war broke out, engineer- 
ing jobs in this country would be 
closed to foreigners like myself. 

Despite that worry I got a visa and 
finally reached New York—the day 
Germany invaded Russia. As a new- 
comer to the United States I was 
quite aware of my handicaps, the 
most striking of which were my Eng- 
lish pronunciation and skirts in a 


profession that was traditionally mas- 
culine. But I had sound training, a 
few years’ experience, and a great 
yearning for the engine noises I had 
missed during the year it took me to 
get to this country. So, banking on 
those things and a shortage of spe- 
cialists that I knew would occur in 
wartime, I hoped that I would have a 
fighting chance to reach my goal. 

However, there was one thing I 
hadn’t counted on. And that was the 
American system. For instead of a 
fighting chance I found a wide open 
welcome. America gave me my op- 
portunity. 

In the United States much of the 
world’s engineering research is done. 
That fact had been brought home ito 
me before I ever left France, since 
about 60 per cent of the technical 


papers I usually read came from the 
United States. Even so, I had not 
realized what a vast research and de- 
velopment program this country had 
established. Not only do the big cor- 
porations have elaborate laboratories 
and tremendous staffs, but even most 
of the smaller manufacturers have 
development departments. Further- 
more, American manufacturers help 
foot the bills for college and govern- 
ment research institutions. They do it 
to help the advancement of science. 
That’s one of the beauties about 
America. You manufacturers are 
willing to pay for research whether 
you can see any immediate practical 
value in it or not. It’s a sound policy, 
for industry is the ultimate bene- 
ficiary of all scientific research. 


(Continued on page 130) 
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Consulting Engineer’s Function— 
One of the important functions of the 
consulting power engineer is to in- 
terpret power engineering to. indus- 
trial management. The latter may 
have all kinds of knowledge and skill 
in production processes yet may ac- 
quire the strangest conceptions of how 
the power and steam for those proc- 
esses should be produced. 


Industrial management has an en- 
gineering skill of its own, yet it may 
often form opinions on power mat- 
ters based on a great deal of wishful 
thinking, half-knowledge and factors 
of personal judgment, the latter being 
one of the most important and useful 
factors in its selling operations but 
not always applicable in deciding 
power questions. And it has even hap- 
pened that incorrect executive think- 
ing, based on generalities, has often 
over-ridden the plant engineers sound 
knowledge. If you doubt it, see The 
Chief, He Don’t Know Nothin’ About 
Engines, in the March issue. 

But a consulting engineer often can 
counteract this incorrect thinking, 
confirm the soundness of the plant 
engineers’ ideas and prevent the mak- 
ing of decisions that will saddle on 
those plant engineers equipment and 
methods that never will work right. 
That is one of a consulting engineer’s 
prime functions and it is often exer- 
cised, we observe. Here is an illus- 
tration. : 

An interesting reaction one of our 
consulting engineer friends gets from 
the management executives of a num- 
ber of industries is in regard to the 
generation of steam at high pressure 
and high temperatures. In some cases, 
he has found highly conservative 
companies (who for years had been 
almost reactionary in their attitude 
toward modern production  tech- 
niques) calling vociferously for power 
plants generating very high pressure 
and high temperature steam, in rela- 
tively small installations. 

For example, in one case, a 15,000- 
lb-per-hr steam generating unit was to 
be put in and the client kept insisting 
that this should be for 1250 psi, 900 F. 
The consulting engineer had a hard 
time convincing him that for this par- 
ticular case such high pressure and 
temperature were not justified. The 
client’s real reason for wanting them 
was that a leading utility company 
in his region had just installed a new 
1250-psi station. They had the latest 
and best in power plants and the in- 
dustrial company wasn’t going to take 
second best in competition with them. 
_ At the other extreme, this consult- 
ing engineer found a number of com- 
panies who would not listen to the 
generation of steam at high pressure 
and high temperature where it is 
Justified and would improve economy, 
but insisted on sticking to HRT boil- 
ers operating at 150 psi for no other 
reason than that they had always had 
them, knew about them, and liked 
them, 

We thought this whole subject had 
been pretty well investigated and 
settled for most conditions, to the ex- 
tent that it has gotten into the text- 
books. We thought it was generally 


understood that the initial pressure 
and temperature at which steam 
should be generated in industrial 
plants is determined largely by the 
uses of the steam and power in proc- 
esses. Seldom is process steam re- 
quired at more than 300 or 400 F and 
more than 150 psi conditions. To sup- 
ply that, it is usually satisfactory to 
employ extraction and back pressure 
turbine plants for 650 psi 750 F in.tial 
steam conditions or lower. 


It should be noted that many of 
the boiler plants installed for the war 
industries have been relatively low- 
pressure. boiler plants, generating 
steam at 150 or 200 psi and relatively 
moderate temperatures, drawing the 
required electric power from the 
available power pools, to save the 
critical time and materials needed to 
construct steam turbines and boilers. 
Under peace time conditions if the 
economic and engineering analysis in 
these cases had shown that extraction 
or back pressure turbines should be 
installed, the fact would remain that 
the steam extracted or exhausted to 
process from these turbines would 
still have been at relatively low pres- 
sure and temperature. 


One very good typical article that 
treats all important phases of this 
problem is “Modernization of Paper 
Mill Power Plants,” by Warrington, 
in the July, 1939 issue of Power 
PLANT ENGINEERING, and there are 
many others not only in POWER 
PLANT ENGINEERING but in the other 
technical magazines. 


Black Liquor for Gas Turbines?— 
Another interesting condition encoun- 
tered by the above consulting engi- 
neer was in certain paper mills where 
because of changes in the steam and 
power balance, it was necessary to 
purchase considerable power in addi- 
tion to what they could economically 
generate by steam and by all avail- 
able water power. 


In some of these plants the consult- 
ing engineer thought it might be 
worth while to investigate the use of 
the gas turbine for supplying this in- 
cremental power without additional 
steam. Furthermore, he thought, it 
might be well to investigate the use 
of black liquor from. pulp-making 
processes as a fuel for the gas tur- 
bine. It would require a rather care- 
ful study to determine whether or not 
the economic advantages of black 
liquor recover boilers would be 
greater than the economic advantages 
of burning the liquor as gas turbine 
fuel—if it-could be burned for this 
purpose. We do not know that any 
such study has ever been made. It 
might be worth while, at least for the 
paper industry. 


Three for the Book—lIt isn’t enough 
that engineers have got to stew, along 
with the rest of the citizenry, about 
Bretton Woods and Dumbarton Oaks 
and post-war world conditions. They 
also need to take more interest than 
they do at present in their individual 
and professional status, their place 
and function in society today and to- 
morrow. But as if that were not 
enough, the engineer also has prob- 


lems of his own field to solve, prob- 
lems that are strictly technical, that 
have nothing to do with post-war 
world conditions or the larger socio- 
logical questions of our time. 


Whether or not the CIO acquires 
jurisdiction over the collective bar- 
gaining of professional and technical 
men, whether or not the San Fran- 
cisco meeting reaches decisions that 
will lead to a long period of peace in 
the world, somebody’s got to get some 
real information about how to stop 
the high maintenance and operating 
difficulties caused by magnetic iron 
oxide, Fe;O,, in modern high-pressure 
equipment. 

Chemists have known for years 
how this oxide is formed in boilers 
but as long as steam temperatures 
and pressures were low, it did not 
cause much trouble. But as tempera- 
tures and pressures have risen in 
steam generating equipment, and 
especially as they get up into the 900 
psi range, this oxide creates real prob- 
lems in cleaning and sometimes af- 
fects the operation of valves and other 
equipment. Designers of .equipment 
can help, of course, to eliminate crev- 
ices and ledges on which the oxide 
may accumulate. But this is merely 
a makeshift remedy. The real remedy 
is to remove the magnetic iron oxide 
or prevent its formation. The central 
station engineer has had this prob- 
lem for some time. As high-pressure 
and temperature equipment becomes 
more widely used in industrial plants, 
industrial power engineers are be- 
ginning to encounter it also. 

The cost of hydrogen determina- 
tions in boiler water and steam is 
high and it must be balanced against 
the cost of shut-downs or repairs 
chargeable to this factor. Just how 
much study of the subject is now go- 
ing on is difficult to determine. We 
know of at least two utility organiza- 
tions and one industrial power plant 
that are carrying on such studies. If 
they yield definite information on 
what to do, it will come in very handy 
as the high-temperature development 
continues after the war. 


Another problem distracting the-at- 
tention of engineers from world af- 
fairs is boiler feed pump corrosion. 
We are receiving a continuously in- 
creasing amount of comment on this 
and many inquiries about how to pre- 
vent it, of which Question No. 291 in 
the March issue is typical. Without 
doubt the pump manufacturers in co- 
operation with the ‘pump users, will 
find the solution. At present, the only 
thing that can be said is that this 
pump corrosion seems to be a factor 
of both turbulence and chemical ac- 
tion. And there seems to be little dif- 
ficulty with it if stainless steel can be 
used—but that’s expensive and still 
doesn’t remove the cause of the 
trouble. 


Some people argue that the world 
must get itself so organized that engi- 
neers can devote their time to tech- 
nical problems of this kind without 
having to stop every few years and 
help their sons fight another war. 
Other people argue that just the op- 
posite is true: that under the stress 
of war, the solutions of technical 
problems are reached sooner because 
of the stimulus to save our own necks, 
Whichever view you hold, you must 
admit that things are “snafu” these 
days for the engineer. 
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GRAND CO 
Sets the Pace 
By the US. Baran of Reclamation, Department of the Interir 


The first detailed technical article on the hydro-electric power generat- 
ing equipment at Grand Coulee, which paces the Northwest Inter- 
connected Power Systems . . Plant designed for ultimate capacity of 
1,974,000 kw . .. Present capacity is 818,000 kw . . . Eight Francis type 
main units now installed; six of 150,000 hp capacity each; two units of 
103,000 hp each, designed originally for Shasta Dam . . . Ingenious 
method of installing counterclockwise Shasta units for clockwise rotation 
at Coulee . . . Details of turbines, generators, control, auxiliaries . 
Generation at 13.8 ky, transmission at 115 and 230 kv... . Here are no 
“arty” pictures, no Sunday supplement feature writing, but instead the 
details that mean something to engineers, straight from men who know. 


ECENT COMPLETION of the in- 

stallation of all generating equip- 
ment in Grand Coulee Power Plant 
which was authorized by the War Pro- 
duction Board, makes it now the “Pace 
Maker” of the Northwest Intercon- 
nected Power Systems. Of the 18 
generating units and 3 station-serv- 
ice units provided for in plans for 
the project, two 12,500-kva station- 
service units, six 108,000-kw main 
units, and two 75,000-kw temporary 
units have been installed, bringing 
the present total installed capacity to 
818,000 kw. Development of this ca- 
pacity at this time is considerably 
ahead of the original schedule of de- 
velopment of generating capacity, 
which will ultimately reach 1,974,000 
kw. 

The Grand Coulee Power Plant is 
located at the Grand Coulee Dam, on 
the Columbia River, about 90 miles 
west of Spokane, Washington, and is 
the uppermost of 10 dams planned 
for ultimate development on the Co- 
lumbia River. Bonneville Dam, 146 
miles above the mouth of the Colum- 
bia River, has already been completed 
by the U. S. Army Engineers.- 

The Columbia Basin Project, the 
object of which is the irrigation of 
1,029,000 acres of fertile land in the 
Big Bend, an abandoned glacial-age 
valley of the Columbia River, is made 
economically practical through the 
development of electric energy for 
pumping water to the valley, and 
through income from the sale of 
power in the rapidly growing markets 
of the great Northwest. It is esti- 
mated that the income from the sale 


Fig. 1. View of generator room at Grand 
Coulee, left power house, showing six of the 
eight units now installed there. (All photos 
by Bureau of Reclamation, except as noted) 
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Fig. 2. General view of Grand Coulee Dam 
and power houses. (Photo by Robert Yarnall 
Richie, courtesy Allis-Chalmers Mfg. Co.) 


of this power will repay approxi- 
mately one-half of the entire cost of 
the project in the 40 yr period pro- 
vided for retiring irrigation costs un- 
der the Reclamation Law, thereby 
greatly reducing the cost otherwise 
chargeable to the farmers. It was the 
existence of the major engineering 
feature of the project, the Grand Cou- 
lee Dam, that made possible the un- 
usually rapid increase of generating 
capacity urgently needed in the 
Northwest for the war industries. The 
Grand Coulee plant was centrally lo- 
cated for pooling’ in the Northwest 
Interconnected Systems, which, for 
the war, cover an area which reaches 
into Washington, Oregon, Idaho, Mon- 
tana, and Utah. 


The Grand Coulee Dam 


The gravity-type dam contains 
more concrete than any other single 
structure in the world. It has a 1,650- 
ft central spillway section, Fig. 2, 
flanked by a power house and abut- 
ment section on each side, 1200 to 
1500 ft long. At the left or west end 
of the dam is an adjoining wing dam, 
behind which will be located the 
pumps for irrigation. At the foot of 
the spillway, below the level of the 
river channel, is a “bucket” or arti- 
ficial plunge-pool of a horizontal 
semi-cylindrical shape, 90 ft wide and 
30 ft deep, with its downstream edge 
submerged 30 to 75 ft, depending 
upon the river’s flow. Normal eleva- 
tion of the reservoir is maintained 
and the downstream flow of the river 
is controlled by eleven drum gates, 
each 135 ft long and 28 ft high. The 
drum gates, which are hollow floats, 
hinged at the upstream edge, are 
raised and lowered by the reservoir 
level as water is admitted to or re- 
leased from the recesses beneath the 
gates. Eventually the drum gates will 
be adjusted automatically by floats 
near the gates, or manually by re- 
mote control from the power house, 
to maintain a uniform reservoir level, 
or to prevent abrupt changes in river 
elevation. Drainage of the reservoir 
can be accomplished with the sixty 
ig conduits which run through the 
am. 

Water is delivered from the reser- 
voir, through the dam, to the tur- 
bines, through penstocks 18 ft in 
diameter, sloping from intakes at ele- 
vation 1041 to the connections to the 
turbine scroll cases, with centerlines 
at elevation 938. The penstocks are 
steel tubes, embedded and grouted in 
the concrete of the dam, their shells 
ranging in thickness from % to 1% 
in. The steel penstocks were electri- 
cally welded, and are designed to 
withstand the stresses due to the full 
hydrostatic head plus water-hammer, 
without exceeding two-thirds the 






































































is approximately twice the stress 
that would have been used had the 
penstocks not been embedded. The 
intake openings to the penstocks are 
controlled by coaster gates, 15 ft 






wide by 29 ft 7% in. high, of heavy 
structural and plate steel construc- 
tion. The gates are hydraulically 
raised and lowered, and have hy- 
draulically operated water seals to 
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UNITS L7 &LB ARE SHASTA UNITS. 
INSTALLED TEMPORARILY AT GRAND COULEE 


Fig. 4. Longitudinal cross-section through left power house, showing main units and station service units 


fit to the seats in the face of the dam, 
around the penstock opening. 

A separate trashrack structure is 
provided for each of the 18 main pen- 
stock openings and the 3 station-serv- 
ice penstock openings. They are semi- 
cylinderical in shape, with their lon- 
gitudinal axes vertical on the face 
of the dam, and are of reinforced 
concrete construction, suitably fitted 
with rack sections, which slide in 
guides on the surface of the trashrack 
frames. Trashracks of similar con- 
struction are provided for the outlet 
tubes through the spillway section of 
the dam. 

Ice formation in the trashracks, 
during extreme winter weather, is 
prevented by an air-bubbling system, 
which injects air at the upstream sur- 
face of the dam and trashrack, well 
below the water surface, and pre- 
vents the formation of ice by agitat- 
ing the water surface and by produc- 
ing upward currents of warmer water 
from the lower strata of the reser- 
voir. 

The Power Houses 

The two power house buildings 
have been completed, one at the toe 
of each abutment section, adjoining 
the spillway section of the dam. The 
buildings are of heavy reinforced con- 
crete construction, on foundations 
built simultaneously and _ integral 
with the respective sections of the 
dam. Each power house actually con- 
sists of eleven buildings, or bays, nine 
to accommodate the generating units 
spaced on 65-ft centerlines, one for 
service purposes, and one for con- 
trol. Above the intermediate struc- 
ture, the bays are separated by one- 
inch cork-filled expansion joints, ex- 
tending to the roof. The 85-ft service 
bay and the nine main-unit bays con- 
situte the main power house. 

At the left power house, an adjoin- 
ing 85-ft control bay is provided, 
making the total structure 84 ft wide 
and 785 ft long. The height from the 
floors of the draft tubes, at elevation 


896, to the parapet of the control bay 
is 200 ft. A similar control building 
will be provided, eventually, on the 
right side of the river, also. Two of 
the three station-service units pro- 
vided for in the left power house 
have been installed, and six main 
generating units, in six of the nine 
main-unit bays. Two units, borrowed 
from the Shasta Power Plant* dur- 
ing the war emergency, were in- 
stalled, occupying the remaining three 
main-unit bays, owing to their design 
for counterclockwise rotation. The 
left power house was laid out for 
turbines to rotate in a clockwise di- 
rection. The eight units now in place 
occupy all the space provided for 
main units in the left power house 
building. At the present time, eight 
84-in. needle valves are being in- 
stalled in the right power house, on 
penstocks provided for future tur- 
bines, in order to divert sufficient dis- 
charge from the spillway to permit 
repair work on the spillway bucket, 
during the low water season. 


The power houses are Taid out 
with the main-generator floor at ele- 
vation 991, which is 6 ft above the 
maximum flood water stage reached 
since observations began in 1913. The 
transformer deck, and entrances to 
the power house, are at elevation 
1012.5, which is 12 ft above the esti- 
mated flood of 1894. The downstream 
wall of the power house is designed 
to resist a head of 90 ft above the 
lowest open gallery space, the floors 
and walls of the galleries acting as 
box-girders, carrying the hydraulic 
thrust to the massive walls between 
the turbine pits. A balcony over- 
hanging the tailrace from the down- 
stream wall of the power house pro- 
vides space for a gantry crane for 
handling draft-tube closure gates. 

The structural steel towers for the 
circuits between the transformers and 


*Shasta—Key to Central Valley, by M. H. 
Kight; Power PLANT ENGINEERING, Septem- 
ber, 1944. High Efficiencies Characterize 
Wartime Hydro Installations, by C. 
Martin; Ibid, February, 1945. 


the switchyard are mounted on the 
roof. The main transformer decks, at 
elevation 1012.5, are located between 
the downstream face of the dam and 
the upstream wall of the power house. 
A concrete structure along the power 
house wall houses the connections be- 
tween the transformers and gener- 
ators, and the transformer low-voltage 
delta buses, disconnecting switches, 
etc. In the left power house, a gal- 
lery is provided, at elevation 991, 
directly adjoining the main-generator 
terminals, and extending to the foun- 
dation for a gallery which will run 
diagonally up the face of the dam, 
along the abutment, to the pumping 
plant. It will house electrical con- 
nections between main-unit gener- 
ators and pumping-plant motors. 


Main Unit Turbines 

The main-unit turbines in the left 
power house were specially designed 
because of their size and because of 
the large variations in both forebay 
and tailwater elevations. These tur- 
bines are of the Francis reaction type, 
Fig. 3, 120 rpm, rated 150,000 hp at 
330 ft, the weighted average head, 
and 90,000 hp at 263 ft, the minimum 
head. The turbine-efficiency test has 
shown, however, that these units will 
develop a maximum of 164,500 hp, 
and will maintain turbine efficiency 
above 90 per cent from approximately 
106,000 to 159,000 hp, all at 330-ft 
head, while maximum turbine effi- 
ciency of 91.2 per cent occurs at 
135,000 hp. 

The main-unit scroll cases consist 
of 14 steel castings, bolted together, 
and embedded in reinforced concrete. 
A test ring, which fitted inside of the 
speed ring, was used to seal the scroll 
case, which was then tested at 225 
psi (50 per cent above normal pres- 
sure), before concrete was placed 
over the scroll case. The pressure 
was then dropped to the normal oper- 
ating pressure of 145 psi, and the 
concrete placed. This method of erec- 
tion, developed by the Bureau of 
Reclamation, eliminates stresses and 
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consequent cracking of the concrete 
around the scroll case under normal 
operating conditions. The speed rings, 
which were cast integral with the 
scroll cases, are stiffened by 14 fixed 
guide vanes. 

Each of the 9-in. shafts of the 24 
wicket gates is carried in three pres- 
sure-grease-lubricated bronze-bushed 
guide bearings, one in the curb plate 
below the speed ring, and two in the 
crown plate, one above and one be- 
low a stuffing box. A shear pin in the 
gate-operating lever protects each 
gate from injury in case its move- 
ment is obstructed. Eccentric pins 
provide means of adjusting and com- 
pensating for wear. Two 34-in.-diam, 
double-acting hydraulic cylinders or 
servo-motors, under control of the 
governor, operate the wicket gates. 

Runner Details 

Each turbine runner is a single 
steel casting, 197 in. in diam, with 
an entrance height of 34% in., and 
19 vanes. The runners were designed 
to vent atmospherically, at small gate 
openings, at the tip, and at 4 points 
on the cone just below the discharge 
edge of the vanes. This venting is 
adequate for normal operation; but, 
when the tailwater surface is more 
than 10 ft above the centerline of the 
distributor, hydraulic disturbances oc- 
cur in the draft tube. They are, at 
present, controlled by forcing air at 
5 to 10 psi through the central runner 
vent. This is necessary only during 
the high water season. The runner 
vanes were reduced in thickness, be- 
ginning 12 to 15 in. from their trail- 


Fig. 5. Erection of a main unit; intermediate shaft to connect turbine 
and generator being lowered through generator stator 


ing edges, which were thinned down 
from about 1 3/16 in. to % in. That 
was necessary to eliminate the for- 
mation of “Karman Vortex Streets” 
(eddy sheets) at the trailing edges of 
the vanes, and the consequent high- 
frequency vibration of the whole tur- 
bine. Cavitation of the runners and 
draft tubes is negligible. 

The shafts are 44-in. in diam. They 
have 6-in. axial holes for inspection, 
and these also serve to admit air to 
the runner tip for venting, as men- 
tioned above. An 18-ft section of the 
shaft, attached to the runner, Fig. 6, 
and a 24-ft intermediate section, Fig. 
5, were furnished by the turbine 
builder, the 31-ft upper section was 
made by the generator builder. The 
sections are joined by means of 75-in. 
flanges, holes in the flanges being 
reamed and fitted with ground bolts, 
2.5 to 5 ten-thousandths inch over- 
size. Bolts are shrunk by cooling in 
dry ice, before being put in place. 
They can be shrunk for removal by 
passing liquid air through axial holes 
provided in the bolts for that purpose. 
The sections of the shafts which 
pass through the packing boxes are 
equipped with replaceable stainless 
steel wearing sleeves. 

The turbine guide bearings are 
45-in. in diam. and 41% in. long. 
They are of the split-shell type, and 
are oil-pressure lubricated, by means 
of an alternating-current motor- 
driven pump with a stand-by, bat- 
tery-operated, direct-current motor- 
driven pump for emergency service, 


which cuts in automatically if the 


‘ lubricating oil pressure drops below 


a safe value. Lubricating oil is water- 
cooled, in a heat exchanger, outside 
of the 100-gal oil sump. 

If removal of the major parts of 
the turbine becomes necessary, that 
can be accomplished by removing the 
generator bracket, rotor, and shafts. 
That allows the overhead cranes ac- 
cess to the turbine parts, which can 
all be lifted out through the genera- 
tor stator. 

The draft tube receives water 
from the runner at a velocity of ap- 
proximately 30 fps, under maximum 
discharge. The water passes through 
a concrete elbow, which is split into 
three passages by two intermediate 
vertical piers in the horizontal sec- 
tion of the draft tube. The design of 
the draft tube is such as to reduce 
the maximum velocity of the water 
to about 8 fps at the discharge to 
the tailbay. 

Shasta Turbines 

In the Pacific Northwest, ship- 
building, aluminum plants, and other 
war industries had been growing at 
such a rate that the need for addi- 
tional power became quite critical 
about the time that war was declared 
by the United States, on December 
8, 1941. The second group of 3 main 
units was being manufactured, but it 
would require nearly two years to 
bring them into operation. There 
were, however, two 75,000-kva units 
already fabricated for installation in 
the Shasta Dam Power Plant. As 


Fig. 6. A main unit turbine runner and shaft ready to be set in place 
in one of the Grand Coulee turbines 
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Fig. 7. The main control room in Grand Coulee power plant 


work had previously been held back 


on the construction of Shasta Dam, . 


because of the diversion of labor and 
material to more immediate war uses, 
the Shasta plant would not be ready 
for its first two units for a consider- 
able length of time. 

With these two units ready for in- 
stallation but with no plant ready to 
receive them, and the reverse situa- 
tion being true at Grand Coulee Dam, 
it was only natural that the engineers 
of the Bureau of Reclamation should 
try to fit these two units into the 
available space in the Grand Coulee 
Power Plant. Expense or difficulties 
involved could. not be permitted to 
hold up the transfer, for if the power 
output of these machines could 
shorten the war by days or even 
hours, the country would be fully re- 
paid in the saving of lives and the 
saving of the enormous daily cost of 
sustaining war. From this standpoint 
there was no question that the first 
two Shasta units should be installed 
in the Grand Coulee Power Plant. 

Rotation of Units 

There was, however, one major 
problem which proved very trouble- 
some. The Grand Coulee units in the 
left power house all rotate clockwise 
when viewed from the top conse- 
quently. the relation of penstock to 
the draft tube in each turbine pit 
would accommodate only this type 
of unit. The Shasta units were de- 
signed for counterclockwise rotation. 
There was not room to provide a 90- 
degree elbow between the penstock 
and the scroll case; furthermore, it 
would not be practical hydraulically. 
However, by cutting through the 8- 
foot concrete wall between turbine 
pits, and installing a 57-degree elbow, 
a penstock could serve a unit rotat- 
ing counterclockwise, in the adjacent 
turbine pit. This would, in effect, 
waste one turbine pit, but as there 
were three vacant pits in the Grand 
Coulee Power Plant this would cause 
no hardship until the plant was ex- 


panded, and expansion would not oc- 
cur until after the completion of the 
war, when the Shasta units could be 
removed for installation at Shasta 
Dam. 

The Shasta turbines* are of the 
Francis reaction type, 138.5 rpm, 
rated 103,000 hp at 330-ft head. How- 
ever, the specifications called for the 
units to be able to operate under a 
variable head of 238 ft to 475 ft. 
The turbine-efficiency test on one of 
these units indicated its ability to de- 
liver a maximum of 115,300 hp at 
330 ft head, and to maintain turbine 
efficiency over 90 per cent from 71,- 
000 to 109,000 hp. The maximum tur- 
bine efficiency of 92.1 per cent occurs 
at approximately 95,000 hp for this 
head. On account of hydraulic dis- 
turbances in the draft tube, due to 
the change in draft-tube section re- 
quired to fit the smaller turbine, the 
Shasta units are not operated nor- 
mally above about 114,000 hp. 

The scroll cases for these two units 
are of the plate steel type, with 
riveted and welded joints, and cast 
steel speed rings. A test ring was 
provided with these units, and the 
same procedure that was used in test- 
ing and concreting around the scroll 
cases of the main Grand Coulee units 
was followed. The scroll cases are 
equipped with 24 fixed guide vanes, 
which line up directly with the 24 
wicket gates, when the gates are wide 
open. The wicket-gate lubrication, ad- 
justment, and protection facilities are 
essentially the same as those of the 
main units. The gates are operated 
by two 28-in.-diam. servo-motors, 
which are controlled by the governor. 

Each Shasta-unit runner is a single 
steel casting, 184 in. in diam, with an 
entrance height of 31 in. and 15 
vanes. The runner is designed to vent 
atmospherically at small gate open- 
ings, much the same as the main 
units; however, there is no tip on the 
cone of the Shasta runners. The cone 
is stopped at a diameter of about 30 
in. and the venting air goes to which- 


ever point is under the lower pressure. 
There was no cavitation of these run- 
ners after 14 months of operation, 

The shafts of the Shasta units are 
38 in. in diam, and have 7% in. axial 
holes the full length of the shafts, 
for inspection purposes. Each shaft 
is in two sections, one 19 ft 6 in. 
long, connected to the turbine runner, 
and the other 32 ft long, integral with 
the generator rotor. The 64%-in. 
diam flanges of the shafts are bolted 
together by 18, 5-in. diam, ground 
bolts, in holes that are reamed 2.5 to 
5 ten-thousandths in. under size. The 
bolts have 1%-in. diam axial holes 
for application of liquid air, if re- 
moval is necessary. The sections of 
the shafts which pass through the 
packing boxes are equipped with re- 
placeable stainless steel wearing 
sleeves, which consist of two halves 
held together by shrink links. 

The turbine guide-bearings are of 
the split-shell type, 38% in. in diam 
and 29% in. long. These bearings are 
pressure-lubricated by means of al- 
ternating-current motor-driven oil 
pumps for normal service, and bat- 
tery-operated, direct-current motor- 
driven pumps, which start automat- 
ically when the lubricating pressure 
drops below a given point. The lubri- 
cating oil is water-cooled, in a heat 
exchange outside of the oil sump. 

The removal of any of the major 
turbine parts is accomplished through 
the generator stator, as in the main 
units, overhead cranes handling the 
larger pieces. 


Station-Service Turbines 

The station-service turbines, shown 
in Fig. 4, are each rated at 14,000 hp 
at a head of 330 ft and a speed of 
400 r p m. They are of the Francis 
type. The runners are single steel 
castings, 63 in. in diam, with an en- 
trance height of 11% in. and 15 vanes. 
Sixteen wicket gates control the flow 
of water to the turbine from two-piece 
cast steel scroll cases, the speed rings 
of which are stiffened by 8 fixed guide 
vanes. 
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The turbine shafts are 14 in. in 
diam, and are provided with 3 in. 
diameter axial inspection holes. A re- 
placeable stainless steel wearing sleeve 
covers the shaft at the packing box 
area. Turbine guide-bearings are 
14% in. in diam and 20 in. long, oil- 
pressure-lubricated from alternating- 
current motor-driven oil pumps, with 
stand-by service provided by battery- 
operated direct-current, motor-driven 
oil pumps. As in the case of the larger 
units, all major turbine parts may be 
removed through the generator stator 
by the use of an overhead crane. 

The station-service draft tubes are 
of the steel concentric-cone type, dis- 
charging into a larger concrete exit 
section. No cavitation has occurred 
in the draft tube, and a very little has 
shown up on the runner, after approx- 
imately three years of operation. 


Governors 


The large turbines are equipped 
with governors of the “actuator” type, 
that is, the speed-responsive element 
(fly-balls), the valves, the control 
mechanism, and the oil pressure 
pumps are in a unit, separate from 
the hydraulic cylinders (the servo- 
motors) which operate the turbine 
gates. There are three connections 
between the turbine and its actuator: 
(a) a three-phase circuit connecting 
a permanent-magnet generator on the 
main shaft to a small synchronous 
motor which in turn drives the speed- 
responsive element in the actuator, 
(b) the “restoring” or “compensating” 
connection, which returns the pilot 
valve to its balanced position after a 
gate movement has brought the tur- 
bine to normal speed as a consequence 
of a change of load, and (c) the oil 
piping through which power to move 
the turbine gates is transmitted from 
the actuator to the servo-motors. 


Within the actuator housing are 


230 KV SWITCHYARD 





POWER PLANT 


Fig. 9. View of left 
switchyard, showing 
230-kv oil circuit 
breaker in foreground 


the synchronous-motor-driven speed 
responsive element, valves, restoring 
mechanism, and two 40 hp motor- 
driven oil pumps of sufficient capacity 
to operate the turbine gates through 
full range three times per minute. 
An external 300-psi pressure tank 
contains sufficient oil and compressed 
air to open or close the gates five 
times, independently of the oil pumps. 

The 400,000 ft-lb, double-acting 
servo-motors are of a capacity to 
move the wicket gates through their 
full strokes in 4 seconds, with oil 


USKV SWITCHYARD 


pressure at its minimum of 250 psi 
and an operating head of 355 ft. Gate 
operating time is adjustable from 4 
to 12 seconds. 

Brakes on the rotor, controlled 
manually or automatically from the 
governor cabinet, cannot be applied 
automatically until the turbine gates 
are closed and the speed has fallen 
to 30 rpm. The automatic brake ac- 
tion may be continuous or intermit- 
tent, as desired, with adjustable time 
intervals. 

The 350,000 ft-lb double-acting ser- 
vo-motors control the wicket gate po- 
sition, and provide a_ gate-closing 
time of 4 seconds. Both opening and 
closing time are adjustable from 4 to 
12 seconds. A 300 psi external pres- 
sure tank provides reserve capacity 
for the two 40-horsepower oil pres- 
sure pumps. . 

The rotor brakes are controlled 
manually. or automatically from the 
governor control board; they cannot, 
however, be applied automatically 
until the speed has dropped below 45 
rpm. Automatic braking can be con- 
tinuous or intermittent, with adjust- 
able time intervals. 

The station-service governors dif- 
fer from the main-unit governors in 
that each is a self-contained unit. The 
actuators, 42,000 ft-lb servo-motors, 
200 psi pressure tanks, and 7%4-hp oil 
pumps are all contained in the gover- 
nor cabinets. Connections to the 
wicket gates are made through an 
8-in. vertical torsion shaft, operating 
connecting rods to the gate-shifting 
rings. Gate operating time is adjus- 

(Continued on page 91) 
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Additional Capacity for Boone Station 


lowa Electric Light and Power Co. plant at Boone being enlarged by addition of 10,000 
kw turbine generator unit—Four points of steam extraction complying with tentative 
ASME standard—Steam at 650 psi, 800 F—Reverse current valves protect extraction 
openings—Generator windings protected by differential relays—Commercial opera- 
tion to begin in November, 1945—Heat balance on unit given for winter conditions 


By JOHN M. DRABELLE 


N THE LATE SUMMER of 1944 

the Iowa Electric Light and Power 
Co. management decided to install in 
conjunction with the high pressure 
boiler now installed at Boone a new 
turbo-generator to replace the unit 
which had been previously ordered in 
1941 and which due to the demands 
of the war had been transferred to 
other service by the War Production 
Board. Accordingly, an application 
was filed with the Office of War Utili- 
ties, War Production Board at Wash- 
ington, and upon proper hearing the 
application for this unit was granted 
by the War Production Board on Oc- 
tober 12, 1944. 

During the summer months engi- 
neering details were completed and 
worked out. The basic design and 
thinking are along the same lines ex- 
cept as to size and number of ex- 
traction openings as the new unit of 
the Central States Electric Co. now 
being installed at Iowa Falls. 

Essentially, the turbine is a 10,000 
kw, tentative ASME standard unit 


with four points of steam extraction. 
Throttle pressure of 650 psi and a 
throttle temperature, maximum of 
800 F. The capability of the unit at 
improved power factor is 12,540°kw 
when heating its own water, and in 
addition furnishing from one extrac- 
tion opening the steam to the heat 
exchanger of the central hot water 
heating system at Boone. 

On December 22, 1944, the Boone 
project was uprated by the W.P.B. 
from an AA-3 to AA-2X, thus consid- 
erably expediting the entire project. 

The principal items of equipment 
are obviously the turbine, the con- 
denser, the extraction feedwater heat- 
ers and certain miscellaneous pumps. 
This is given in detail in the accom- 
panying summary. 

Turbine Extraction Features , 

For heating the feedwater and 
supplying heat for the central hot 
water heating system, four standard 
ASME openings are provided in the 
turbine shell for steam extraction, 
supplying steam to the several heat 


Mechanical and Electrical Engineer, lowa Electric Light & Power Co. 


exchangers involved in the feedwater 
heating cycle. 

Extraction opening No. 1 supplies 
steam at 226 psia to extraction heater 
No. 1. This heater is of the high 
pressure type and equipped with a 
desuperheating zone, thus giving a 
negative terminal difference on the 
feedwater leaving that heater. The 
final temperature of the water going 
to the boiler is 394 F. at full load. 

Extraction opening No. 2 is at 
the 120 psia point and furnishes steam 
to extraction heater No. 2 which is 
of the high pressure type. Both high 
pressure extraction heaters are of the 
floating internal cover type, with cu- 
pro-nickel tubing on account of the 
pressures and temperatures involved. 

-Extraction opening No. 3 furnishes 
steam at 41 psia to the deaerating 
feedwater heater which in the cycle 
is designated as heater No. 3. The 
amount of steam admitted to this 
heater is controlled by Foxboro Stabi- 
log type controller holding the tem- 
perature in the feedwater heater at 
220 F. or 17.3 psia, thus giving the 
boiler feed pump the benefit of rela- 
tively cool water to handle. 

Steam from opening No. 3 is also 
supplied to heat exchanger No. 4 
which is the exchanger connecting 
to the central hot water heating sys- 
tem. The admission of steam to this 
heater is controlled by an adjustable 
Foxboro Stabilog controller so that 
for any outside temperatures the 
watch engineer can set the controller 
in conformity with the station sched- 
uled temperature of leaving water, 
the controller holding automatically 
that temperature until its adjustment 
is changed. 

Extraction opening No. 4 is at the 
9 psia point, furnishing steam to ex- 
traction heater No. 5, this being lo- 
cated near to the surface condenser. 
The drip from this exchanger is 
passed through a drip cooler, then 
discharged by a float controller to the 
condenser hotwell. Water leaving the 
condenser hotwell first passes through 
the steam jet air removal apparatus, 
thereby recovering a certain amount 
of heat from the steam used in the 
operation of the air removal equip- 
ment. The second stage drip from the 
air removal equipment goes to the 
sewer as a protection against am- 
monia in the system. The water then 


Fig. 1. Boone Station looking east toward new 
turbine room; boiler house and stack in back- 
ground 
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Fig. 2. Heat balance diagram for new 10,000 
kw unit at Boone showing winter conditions 


flows through the drip cooler of No. 5 
heater, thence through No. 5 heater 
to the deaerating heater No. 3. 

At this point the water is picked 
up by the boiler feed pump, and 
forced under full boiler pressures 
through extraction heaters No. 2 and 
No. 1. The drip from extraction heat- 
er No. 1 cascades to extraction heater 
No. 2; is then picked up by a drainer 
pump which delivers the accumulated 
drip of heaters 1 and 2 to the second 
stage of the boiler feed pumps. In 
arranging the cycle in this manner, 
only one drainer pump is used. The 
drip from central heater -No. 4 is 
pumped by a hotwell pump to deae- 
rating heater No. 3. 

Each extraction opening and its 
associated feedwater heater is pro- 
tected by an Atwood and Morrill 
reverse current valve of the oil press- 
ure open-spring close type, the oil 
operating cylinders of the valves be- 
ing connected to the turbine governor 
oil system of the machine, so that in 
event of the operation of the turbine 
overspeed device the reverse current 
valves are all mechanically closed. 

Electrical Hookup and Protective 

Provisions 

Electrically, the turbine unit feeds 
its output to a machine transformer 
rated 10,000/12,500 kva which is con- 
nected through the 34.5 kv generator 
oil switch to the 34.5 kv bus of the 
Boone substation. For operation of 
the various auxiliaries associated with 
the unit and the new boiler, these are 
- fed from two sources. 

During the starting up period, the 
auxiliary power is supplied through 
a 2300 v to 480 v transformer bank 
rated 1500 kva; after the’ unit is syn- 
chronized to the 34.5 kv bus, the aux- 
iliary power is automatically trans- 
ferred to a 1500 kva transformer, 
rated 13.8 kv to 480 v, for the various 
boiler and turbine auxiliaries. 

Differential relay protection is 
provided for the generator windings; 
the neutral point of the generator 
winding is connected to earth through 
a current limiting reactor. There is 
also provided a protective relay which 
will trip the generator oil switch in 
the event of a failure of the 13.8 kv 
auxiliary power transformer or any 
of the associated 13.8 kv cable and 
wiring between the generator termi- 
nals and the machine transformer. 

Tripping is also provided in con- 
nection with the turbine governor 
gear so that in event of the operation 
of the relays protecting the machine 
against grounding or abnormal earth 
current or failure of the other elec- 
trical wiring associated with it the 
generator oil switch andthe throttle 
valve of the turbine are tripped. In 
event of the operation of the over- 
speed device on the turbine due to 
steam conditions or other mechanical 
abnormal conditions, the generator 
oil switch is tripped. In each case 
the tripping of the generator oil 
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switch also trips the field switch of 
the machine. 

The excitation is provided from a 
shaft coupled main and pilot exciter 
operating in conjunction with suitable 
voltage regulator of the automatic 
type. 

Control System 

The entire control system is con- 
centrated at two panels: (1) the con- 
ventional generator electrical panel, 
and (2) turbine control panel having 
the various gages, thermometers and 
other instruments associated with the 
turbine mounted on it, together with 
the control switches for controlling 
the various turbine auxiliaries such as 
circulating pumps, hotwell pumps, 
drainer pumps and other similar 
equipment. 

After the watch engineer opens 
the turbine throttle valve, he does 
not need to step out of his tracks to 


place the unit in complete operation, 
mechanically and electrically. The 
entire effort in the design of the 
Boone turbine has been to reduce the 
burden on the operating force to the 
absolute minimum and to make it as 
near self-starting as it is possible 
with a steam turbo unit. 

The pipe work will be done by the 
Midwest Piping and Supply Co. of St. 
Louis, Mo. All connections are ex- 
tremely short. The feedwater heaters 
are of the vertical type so as to per- 
mit of easy maintenance when and 
if tube renewals become necessary. 
All valves associated with the extrac- 
tion heaters are located on the oper- 
ating floor. 

It is expected that the unit will 
be in regular commercial operation 
on or before November 15, 1945. E. 
A. Holloway will be the Resident En- 
gineer in charge of construction. 





Major Items of Equipment 


Turbine—Allis- eng —. o. rated 
10,000 kw, , 0.8 pf, kv, 3600 
rpm with main fa ilot rae Steam 
condition 650 psig, F. total tempera- 
ture. Exhaust 1 in. to 2.5 in. Hg. absolute. 
Four extraction points for feedwater heat- 
ing. B.. iscom-Russell air cooler. Vacuum 
tri ad, Eupture diaphragm. Turbine capa- 
bility J kw at 1.0 pf at 2.5 in. Hg. and 
heating 4 feedwater. 
Condenser—Allis-Chalmers Mfg. Co., 11,- 
000 s “ Admiralty a > es, % in. 
dia. . 18 B.W.G., 2,670 tubes. 
Two pass top inlet with Pome cally divided 


- water 


Circulating Pumps—2—7,000 spn. oe 
= Motor driven by 100 hp, v, 3 

ase induction motor. 

Condensate Removal Pumps—2—250 gpm 
1750 rpm, 2 stage, total head 150 ft. Driven 
by R.§ hp, three phrase, 440 v induction 
motor 

Mtg. Removal Equipment—Allis-Chalmers 

Co. 2 two stage twin element steam 
jae air ejectors. 

Feedwater Heaters—The Griscom-Russell 
Co., closed type, floating inside covers. 


Drain 
5 Cooler 
179.9 91.7 
91.7 82.7 
3. 


Heater Designat’n 
Temp. Water: 


ring 
Steam Press. ,psia 2 
a Temp., F600 sate. oO See hs 
No. sq. ft. 1000 452 517 90 
Tube Material...Cu-Ni. Cu-Ni. Adm. Adm. 


Miscellaneous Pumps— 
No. of 


Service Units Make GPM Head 
No. 2 Heater Drain 1 @) 53 365 
Central Heat Drain 1 50 
House Service .... 2 400 
Surge Tank 100 
Treated Water .... 30 
Hotwell LP Unit 3. 
Hotwell LP Unit 4. 
Hotwell LP Unit 5. 


~~ *Ingersoll-Rand. 

Traveling Crane—30 ton capacity. The 
Whiting Corp. 

Pressure Gages — Dial type thermom- 
pee 4 temperature controllers. The Fox- 

ro 

Valves, Pipin ply ee ee 
west Pi ing & Sup 

Turbine and Auxit a 
General 


60 
160 
55 


TE 
pert Bros., ‘ontractors, Boone, 
Iowa. 


Electrical Equipment 


Machine Transformer—10,000/12,500 kva, 
13.2 kv to 34.5 kv with four 24%% taps, 3 
phase. General Electric Co. 

Auxiliary Power Transformer—1500 kva, 
Bs .2 kv to v, 3 phase. General Electric 


Generator Oil Switch—34.5 kv. General 


Electric Co. 
Turbine Control Panel — Load center 
unit, contractors, relays, wire and cable.— 


General Electric Co 
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MODERN EXTRACTION TURBINES* 


Part IV. Estimating the Performance of Double-Automatic, 
Extraction Condensing Steam Turbines 


By L. E. NEWMAN 


Turbine Division, General Electric Company 


Schenectady, N. Y. 








THIS may be the first time in technical literature 
that a method has been published to estimate perform- 
ance of the double automatic extraction steam turbine. 
Perhaps some other author has had the temerity to 
tackle this problem before, but we doubt it. 

Lou Newman sent us a few performance charts from 
actual turbines, on which he had marked in red lines 
the estimate of performance that results from the short 
cut method on these pages. We were astonished at the 
errors—not how big they were, but how small. In many 
cases the red lines of this estimate, and the black lines 








share our surprise. 





of the actual turbine fell one upon the other. 

We believe this is a fundamental contribution to the 
literature-on extraction turbines. Check it against any 
actual performance chart you have—we think you'll 








OUBLE-AUTOMATIC extraction 

turbines are heat-balance units. 
They can maintain constant pressures 
in two process-steam lines, supply 
these lines with all of their require- 
ments for steam, carry base electrical 
load only, or take the peaks, and, in 
some cases, maintain frequency con- 
stant enough for electric clocks. With 
their three sections: high-pressure, 
intermediate, and low-pressure, each 
designed for different conditions of 
flow and pressure, it might be thought 
that there would be no easy way of 
estimating their performance. This is 
not the case. 

How to obtain a complete per- 
formance chart for a condensing 
double-automatic extraction steam 
turbine has been reduced to a method 
that involves only a few steps of sim- 
ple arithmetic, and the plotting of four 
points. It is true that a spider web 
of lines result, but none of these lines 
requires more than the drawing of a 


*All re-publication rights reserved by 
the author. 


straight line between two points or 
drawing a line parallel to another 
line. The result is a complex-appear- 
ing, but easily read performance chart. 

In.the February and March issues 
of POWER PLANT ENGINEERING short- 
cut methods were given for estimating 


the performance of single-automatic 
extraction condensing and non-con- 
densing type turbines. In this article 
a companion method is given for esti- 
mating performance of condensing 
double - automatic extraction steam 
turbines. This method is limited to 
50- or 60-cycle units rated 1000’ kw to 
7500 kw inclusive. It is doubtful if 
there are any applications that cari 
be justified for double-automatic ex- 
traction turbines rated less than 1000 
kw. Generally these useful machines 
will be found in the range of ratings 
from 3000 kw to 7500 kw inclusive. 
Occasionally, an application can be 
justified for more than 7500 kw, but 
such applications are exceptional. 

The performance chart for this 
type of turbine is the familiar throt- 
tle flow versus output chart to which 
has been added a family of lines for 
each of the automatic extractions. 
The essence of such a chart is shown 
as the last part of Chart 1, and a 
completed chart is shown in Chart 5. 
Note that performance charts such as 
these make it possible to read the 
throttle flow for any condition of load 
and extraction flow. It is no more 
difficult to prepare and use this chart 
than similar diagrams for single ex- 
traction turbines. 


Fig. 1. 7500-kw Double Automatic Extraction Steam Turbine, installed in an industrial power plant 
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EXAMPLE PROBLEM 
RATING: 4000 kw 8 pf 5000 kva 60 cycle 
STEAM CONDITIONS: 


IGS apenre tae enmate Fie cy 
High-pressure extraction 
Low-pressure extraction 
Exhaust 2 in. Hg Abs. 


MAXIMUM REQUIRED EXTRACTION FLOWS: 


High pressure 100,000 Ib per hr 

Low pressure 60,000 Ib per hr 

an solution of this problem is given in italics on the STEP BY STEP METHOD and 
hart 5.) 


eee 700 F 








STEP BY STEP METHOD 


for determining performance of double-automatic extraction condensing steam turbines driving 50 


or 60 cycle generators. 

CALCULATIONS 
TSR, = 7.60 Ib per kwh = Theoretical Steam Rate, from throttle to exhaust (Table 1). 
TSR, = 33.6 |b per kwh = Theoretical Steam Rate, from throttle to high-pres. extract’n (Table 1). 
TSR, = 14.7 — lb per kwh = Theoretical Steam Rate, from throttle to low-pres. extract’n (Table 1). 
Eff. —0.675 Efficiency (Table 2). 


TSR, < Rated Output 





A = Full-load nonextraction throttle flow 
Efficiency 
7.60 < 4000 
—= —————— = 45,000 Ib per hr 
0.675 

B — Half-load nonextraction throttle flow =A X half-load flow factor 

(from Table 3) = 45,000 « 0.595 — 26,800 |b per hr 

7.60 


—_ = ihe tes aes. een densa ee an Oe 
TSR, 33.6 
Eup = High-pressure extraction factor.......... ==0.82 (Chart 2). 
TSR, 7.60 
TSR, 14.7 
E.p — Low-pressure extraction factor........... 0.53 (Chart 2). 
Firp — Max. required high-pressure extraction flow — 100,000 Ib per hr 
Fp — Max. required low-pressure extraction flow— 60,000 |b per hr 
C = Full-load throttle flow at max. required low-pressure extraction flow, but ZERO high-pres- 
sure extraction flow 
—A-+t (Exp X Fie) = 45,000 +- (0.53 < 60,000) — 76,800 |b per hr 
D — Full-load throttle flow at max. required high-pressure extraction flow, but ZERO low-pres- 
sure extraction flow 
=A-+ (Eup X Far) = 45,000 +- (0.82 < 100,000 ) = 127,000 |b per hr 
Sur = Min. flow to intermediate section (Read from Chart 3 at H.P. extraction pressure) 
= 5500 |b per hr : 
Sip = Min. flow to exhaust (Read from Chart 3 at L.P. extraction pressure) — 3000 lb per hr 
M = Max. permissible throttle flow (Chart 4) — 250,000 Ib per hr 


HOW TO DRAW PERFORMANCE CHART 
Plot points A, B, C, and D, and draw the straight lines indicated by Chart 1. (The example is 
plotted on Chart 5.) 
Prepare a table of limits: 
Limiting Flow, in Ib per hr 
Section of Turbine Maximum Minimum 
High pressure (Note 1) =135,000 none — 0 
Intermediate pressure C= 76,800 Sup —5500 
Low pressure A= 45,000 Sip 3000 


Note 1. Take the least of the following for max. high-pressure section flow: 
M, or 3 x A, or D -+ (Exp x Fip) 
M = 250,000 
3x A=3 X 45,000 — 135,000 <& Use 
D+ (Exp X Fire) = 127,000 + (0.53 « 60,000) — 158,800 
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STEP 6 


¢ MAX. THROTTLE FLOW 
6 


THIS SPACE RESERVED 
See ster S 
THROTTLE FLOW 


MAX. GENERATOR 
OuT PUT AT 1.0 PF 


OUTPUT 





THROTTLE FLOW 


Plot points A and B and connect them by 
a straight line 





THROTTLE FLOW 








STEP 2 Starting at A, plot point D and draw a line 
through it parallel to the reference line Add the limits 
“= 


i —* 
Eye) 100 
OUTPUT 


Plot point C and draw a line through it 
parallel to AB 


THROTTLE FLOW 





fo} 


STEP 3 











THROTTLE FLOW 
THROTTLE FLOW 
THROTTLE FLOW 

















OUTPUT 255075 100 125 
Move the Throttle Flow Axis to left and Draw lines of constant extraction flow, eninieal 


draw a 45 deg. reference line equally spaced and parallel How to read the chart 


Chart 1. Step-by-step Method of Constructing the Performance Chart 


Table 1. Condensed Table of Theoretical Steam Rates* There are three distinct phases in 


: ; ; estimating the performance chart of 
Main Pressure, psi, g 150 200 250 300 400 600 #£850 5 F i a 
Initial Temp., F 450 500 550 600 700 750 9825 2&, double-automatic extraction tur 


te bine: 
Initial Superheat, F (84) (112) (144) (178) (252) (261)_ (298) 1. Estimate the steam flows for 


EXHAUST PRESSURE THEORETICAL STEAM RATES, IN LB./KW.HR. four basic points. This takes only the 
1 in. Hg. A 9.09 854 810 7.71 7.06 6. . few minutes needed to go through the 


9.98 932 879 834 760 709 658 « iaueiae ok the STEP 
3 in. He. Abs 62 SST 928 878 795 7 66 See wee 


EXTRACTION PRESSURE 
0 lb./sq. in. G E : 146 13.4 . 11.7 ' 2. Plot the performance chart ex- 


5 Ib./sq. in. t 7 #159 145 125 : r clusive of limits. This is the simple 
10 lb./sq. in. ; h W2 15.6 133 ; i procedure shown in the first five steps 
20 1b./sq. in. 3 195 175 147 : 1 = of Chart 1. ; 

30 Ib./sq. in. ; r 21.9 19.4 16.0 A : 3. Add the limits to the chart. 
40 lb./sq. in G f ; 24.3 ese) Bh : , These limits are a matter of con- 
50 Ib./sq. in. ; E 268 23.1 185 : 4 venience that need not be added to 
100 Ib./sq. in. shai ; 425 341 2.1 4 ; the chart. In place of them the table 
150 1b./sq. in. ae os cco Ohad | See i : of limits prepared during the STEP 
200 1b./sq. in. ee tea ae 26 | SB HRB : BY STEP METHOD may be used. 

250 Ib./sq. in. : --. 35.3 : Each of these phases will be dis- 














*From ‘Theoretical Steam Rate Tables,’’ by J. H. Keenan and F. G. Keyes, published cussed in some detail while determin- 


in 1938 by A.S.M.E ing the performance chart for an 
actual turbine. Note that the example 
Table 2. Full-load Non-extraction Efficiencies for Condensing Double-automatic Extraction Problem includes the minimum data 


Steam Turbines needed to prepare a performance 








MAIN PRESSURE, IN PSI, G 


Table 3. Half-load Flow-Factor 
200 250 300 400 600 850 
RATINGS, IN KW AT RATING 
EFFICIENCY IN Kw 
AT 0.8 PF FACTOR 











Double-automatic extraction can rarely 
be justified for units rated less than 500 } 
000 kw. 625 
620 615 610 600 #580 ioe 750 
.635 .630 .625 615 09D ae 1000 
645 .640 635 .625 .610 aoe 

.660 .655 .650 .640 625 

.670 .665 .660 .655 .640 

.680 675 .670 .665 .650 

.685 .680 675 .670 .660 ae 

.690 685 .685 675 .665 ae 

.700 .695 .690 .685 675 .665 

705 .700 .700 .690 .680 675 

.710 .710 705 .700 .690 .685 


ae SS 
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Chart 2. Extraction Factor vs Ratio of Theoretical Steam Rates 
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Chart 4. Maximum 
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RATED OUTPUT,IN KW 


chart. These minimum conditions are: 

the rated output, the steam conditions, 

= the desired maximum extraction 
Ows. 


The Step By Step Method 
(See Tables) 

It is usually easier to complete the 
arithmetic of the STEP BY STEP 
METHOD before starting to plot the 
Performance chart than to mix the 
two operations. The first step, there- 
fore, is to take a piece of scratch 
paper and write down the three the- 
oretical steam rates. 

* Thermodynamic Properticg of Steam, 


by J. H. Keenan and F. eyes, John 
Wiley & Sons, Inc., N. Y., i936.” 
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6000 7000 8000 


These theoretical steam rates can 
be read from Table 1 if the required 
steam conditions are available in the 
table, but the table is greatly con- 
densed and is largely included to 
show the form of such a table. Often 
times it will be necessary to obtain 
the information from the excellent 
Theoretical Steam Rate Tables of 
Keenan and Keyes (published by 
American Society of Mechanical En- 
gineers) or from a Mollier chart.’ In 
any case, determine these theoretical 
steam rates with care—they influence 
greatly the result. 


In the example problem, the the- 
oretical steam rates were read from 





100 150 200 250 


EXTRACTION PRESSURE, IN LB/SQ IN.G 


Chart 3. Minimum Flow to Section Following the High Pressure or Low 
Pressure Automatic Extraction Opening vs Extraction Pressure 


Table 1 and the values are shown in 
italics on thee STEP BY STEP 
METHOD. 


The full-load efficiency is read 
from Table 2 at the proper rating and 
main pressure. For the example prob- 
lem, it is 0.675 at 4000 kw rating, 400 
lb main pressure. 


Sufficient data have now been de- 
termined to calculate the first point, 
designated as “A”. This first point, 
the full-load non-extraction flow, is 
the basic point used as a pivot for 
determining the other points. A slip 
made in determining this point will 
reflect itself throughout all remaining 
points. 

The fact that this basic point “A”, 
and the remaining three points, are 
so easily determined is the greatest 
disadvantage of this method. Most 
engineering calculations are of such 
a complex nature that “rule of thumb” 
and other short-cut checks can be 
made to catch a gross error. Not so 
in this method. All of the short-cuts 
have been taken—any check calcula- 
tion would be long and cumbersome 
—so, even though this method takes 
less than ten minutes of simple arith- 
metic, take the time to recheck each 
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Fig. 2. Schematic Cross Section through a Double-Automatic, Extraction Condensing Steam 


Turbine. 


figure. The slight additional effort is 
more than repaid by the confidence 
that can be put in the result. 

Table 3 gives half-load flow factors 
used to determine the second point, 
designated as “B”. The factors given 
in this table are on the basis of an 
assumption that all turbines of the 
same rating and type will have the 
same half-load flow to full-load flow 
relationship. Obviously, this is not so, 
but the error introduced is negligible 
unless the performance chart is ex- 
tended below half-load. 

The ratio of theoretical steam rates 
as shown on the STEP BY STEP 
METHOD is used to determine the 
extraction factors from Chart 2. The 
extraction factor is the portion of a 
pound of steam which must be added 
to the throttle flow for each pound of 
steam extracted. Thus, in the case of 
the Example Problem, at constant 


(Reproduced from ‘Modern Turbines,” Published by John Wiley & Sons, Inc.) 


load it is necessary to increase the 
throttle flow by 82 lb per hr for each 
100 lb per hr of high-pressure (150 
psi G) steam extracted. Likewise, it 
is necessary to increase the throttle 
flow by 53 Ib per hr for each 100 lb 
per hr of low-pressure (20 psi G) 
steam extracted. 

The maximum required extraction 
flow is not a critical figure in this 
estimating method. Preparation of 
the performance chart, however, is 
made easier by choosing maximum 
flows that are readily divisible into 
smaller flows. In preliminary stages 
of an engineering study of this type 
of turbine, the maximum flows are 
usually not known. In the case of the 
Example Problem no error. would 
have been introduced by using larger 
or smaller maximum required ex- 
traction flows than the 100,000 lb per 
hr high-pressure and the 60,000 Ib per 


hr low-pressure extraction flow. The 
resultant performance chart at the 
same load and extraction flows is not 
affected by the choice of maximum 
extraction flows. 

It is not to be supposed from this 
that the turbine’s efficiency is not 
affected by the choice of maximum 
extraction flows—what is said is that 
this method has been based on aver- 
age maximums and no correction is 
made for variations from the average. 
In the first article of this series it 
was pointed out that no section of a 
turbine should be made needlessly 
oversize. This holds true in the case 
of double extraction turbines. 


Calculations of points “C” and 
“D” on the STEP BY STEP METHOD 
present no problems. Also, it is easy 
to read the limiting flows from Chart 
3 and Chart 4. 


Plotting the Performance Chart 


Chart 1 shows the steps to take in 
plotting the data derived in the STEP 
BY. STEP METHOD, and Chart 5 is 
the performance chart that resulted 
from plotting the Example Problem. 
Do not be misled by the complex ap- 
pearance of these charts. They are 
nothing but straight lines, equally 
spaced, and parallel to each other. 
More time may be spent in choosing 
the scales than in drawing the chart. 


Steps 1 and 2 are simple enough, 
but Step 3 looks mysterious. It isn’t, 
however, and no error will be intro- 
duced by choosing a slope for the 
reference line other than 45 degrees. 
The throttle flow axis can be located 
at any point, too, but for simplicity 
it is usually moved enough to the left 
to prevent overlapping of the high- 
pressure and low-pressure portions of 
the performance chart. 
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Chart 5. Performance Chart 
for 4000-kw Example Unit. 
Initial Steam Condition: 400 
psi, g, 700 F. High Pressure 
Extraction: 150 psi, g. Low 
Pressure Extraction: 20 psi, 
g. Exhaust Pressure: 2 in 
Hg Abs 


IN 1000 LB/HR 


TABLE OF LIMITING FLOWS, IN LB /HR 
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Fig. 3. Cross-section of 

a Double-Automatic Ex- 

traction Condensing 
Steam Turbine 


Step 4 consists simply in plotting 
throttle-flow “D” at a point directly 
above the reference line correspond- 
ing to full-load with no low-pressure 
extraction, or, in other words, point 
“A”, Then a line is drawn through 
point “D”, parallel to the reference 
line. 

Except for limits, the chart is 
completed in Step 5 by drawing lines 
of constant extraction flow equally 
spaced and parallel between zero ex- 
traction and the maximum. Chart 5, 
for example, shows high-pressure con- 
stant extraction flow lines of 20,000, 
40,000, 60,000 and 80,000 lb per hr 
drawn between 0 and 100,000 lb per 
hr extraction. These lines are simply 
for convenience in reading the chart. 
Their position may be fixed by using 
dividers, or by a couple of triangles 
and simple geometry, or by calcula- 
tion. If calculation is preferred, it 
should be remembered that each line 
of constant extraction flow is sepa- 
rated from its neighbor by a distance 
equal to the extraction flow difference 
times the extraction factor. Thus, in 
the case of Chart 5, each of the lines 
of high pressure extraction flow are 
separated by a distance equal to 20,000 
x 0.82, or 16,400 lb per hr and the 
low pressure lines by a distance equal 
to 20,000 x 0.53, or 10,600 Ib per hr. 


Adding the Limits to the Chart 


Rather than add all of the limits 
to the performance chart, it will 
usually be found time saving to add 
only a few of the limits and rely on 
the table of limits for those not shown 
on the chart.2 The table of limits 
derived, as shown on the STEP BY 
STEP METHOD, is used by reading 
any desired point from the extraction 
chart and then checking to see that 
the flow through the turbine’s high- 

? The limits for double extraction tur- 
bines are discussed in more detail in Mod- 


ern Turbines, by Newman, Keller, Lyons, 
Ny vee John Wiley & Sons, The, 


pressure, intermediate, and low-pres- 

sure sections are within the limits 

given in the table. This is done by 

using the following simple formulae: 

High-Pressure section flow = throttle 
flow 

Intermediate section flow = throttle 
flow minus high-pressure extrac- 
tion flow 

Low-Pressure section flow = throttle 
flow minus high-pressure extrac- 
tion flow minus low-pressure ex- 
traction flow 
To show, by example, how this 

works, follow the dashed line on Chart 

5 which shows that: 
At an output of 2800 kw 

with low-pressure extraction of 20,000 
lb per hr 

and high-pressure extraction of 40,000 
Ib per hr 

the throttle flow is 76,000 lb per hr 
Thus, 

High-pressure section flow = 
Ib per hr 

Intermediate section flow = 76,000 — 
40,000 = 36,000 lb per hr 

Low-pressure section flow — 76,000— 
40,000 — 20,000 = 16,000 Ib per hr 

’ In each case, these flows are be- 
tween the maximum and minimum 
section flow limits shown by the table. 
The limits given in the table can 
be plotted on the chart, but the re- 


76,000 


-sultant maze of lines may be more 


confusing than helpful. -Usually it 
suffices to draw on the chart the 
maximum throttle flow limit, and the 
maximum generator output limit. 
Conclusion 

The design of a double-automatic 
extraction steam turbine is influenced 
by the (1) initial pressure, (2) initial 
temperature, (3) high-pressure ex- 
traction pressure, (4) low-pressure 
extraction pressure, (5) exhaust pres- 
sure, (6) maximum and (7) minimum 
expected high pressure extraction de- 
mand, (8) maximum and (9) mini- 
mum low pressure extraction demand, 


and (10) the rating. These ten va- 
riables must all be taken into account 
when making the final design of this 
type of turbine. By taking them into 
account, the turbine is fitted to the 
power plant’s needs. 

This short-cut method is a com- 
posite of many double-automatic ex- 
traction steam turbine performance 
charts. It gives approximations within 
five per cent in the usual case, but 
does not show the gains that may be 
possible from taking into account the 
special conditions of operation that 
exist in most industries. 

Manufacturers’ turbine specialists 
should be consulted early in studies 
involving these useful turbines—they 
are experienced in taking into account 
the ten variables that affect the de- 
sign of each machine. 

Note: This is the concluding install- 
ment of Mr. Newman’s series on Modern 
Extraction Turbines. Parts 1, 2 and 


appeared in the Jan., Feb. and Mar., 1945, 
issues, respectively. 





Coal Movements 

Bituminous coal forwarded to New 
England dupring- the present fuel 
year from April 1, 1944, to March 10, 
1945, totaled approximately 20,965,- 
535 tons, representing a substantial 
decrease under shipments in either 
of the two preceding years and re- 
flecting reduced production, Solid 
Fuels Administrator Harold L. Ickes 
announced today. 

In the corresponding period of the 
1943-44 fuel year, soft coal forwarded 
to the area exceeded that total by 
about 1,292,017 tons. Forwardings on 
the 1942-43 fuel year were approxi- 
mately 1,616,730 tons larger, he said. 

During the week ending March 10, 
some 531,159 tons of bituminous coal 
were moved to New England. This 
total was 30,629 tons below that of 
the preceding week, the decrease be- 
ing due in part to a shortage of rail- 
road cars at the mines. 


April, 1945-—— POWER PLANT ENGINEERING — Chicago, II}. 79 














Fighting Chicago's 


Air Pollution 


By FRANK A. CHAMBERS 


Smoke Inspector 
City of Chicago 


HICAGO’S first attempt to re- 

duce its atmospheric pollution 
started as far back as 1881, when 
the first smoke ordinance was passed. 
The year 1891 saw the civic groups 
take a very active interest in the 
smoke problem. This was primarily 
due to a desire to present a clean 
Chicago for the World’s Fair visitors 
at the Columbian Exposition. 


ment. The experiences of these engi- 
neers are varied, some of them being 
former practical operating engineers, 
others being technically trained me- 
chanical and chemical engineers. The 
former experience of: these men is 
complementary and as a result, the 
Department of Smoke Inspection and 
Abatement finds itself equipped with 
a personnel that can attack any kind 


Fig. 1. Technicians making spectroscopic and microscopic examination of dust from Chicago's 
atmosphere : 


In 1895, the Deputy Smoke Inspec- 
tor was placed under Civil Service, 
which has enabled his office to per- 
form its duties more effectively than 
would have been possible under a 
different set-up. Under the direction 
of the Deputy Smoke Inspector in 
Charge there are ten junior mechan- 
ical engineers, in addition to the other 
twenty-five employees of the Depart- 


Fig. 2. An approved arrangement for supply 

over-fire air in underfeed stoker fired furnace 

to produce turbulence and increase furnace 
temperature 


Civic interests started smoke abate- 
ment movement in early eighties— 
Definite progress began when inspec- 
tor was placed under civil service in 
1895—Department now equipped to 
handle pollution problems due to 
smoke, dust, metallurgical and chem- 
ical fumes—Furnace and boiler de- 
signs require approval of department 
—Dust fall is continuously recorded 


of smoke, dust, metallurgical or 
chemical fume problem that presents 
itself. 


Department Operation 

The department is in receipt of 
many daily complaints from Chicago 
citizens of nuisances from premises 
that are emitting smoke or noxious 
gases which may be injuring people’s 
health, damaging property or which 
may disturb their physical comfort 
and repose. These complaints are 
given immediate attention by a de- 
partment engineer who visits the 
source of nuisance and advises the 
responsible party in charge what to 
do to abate the nuisance. 

The department also obtains evi- 
dence of violations of the dense smoke 
section of the Smoke Ordinance by 
observation of chimneys of buildings, 
railroad locomotives and boats. These 
reports are made as a part of the rou- 
tine observation work of the depart- 
ment observers and not necessarily as 
a result of complaints being received. 
After noting the violation, an attempt 
is made to secure the cooperation of 
the responsible party in charge to 
attain an immediate abatement of the 
nuisance. Expert advice is offered as 
to firing methods, changes in furnace 
equipment or type of fuel used, de- 
pending upon the cause of the smoke. 

After the preliminary warnings 
and recommendations for the elimi- 
nation of sources of complaint and 
smoke violations have been given, a 


NOZZLES SET INSIDE 
OF BRICKWORK 


OVERFIRE 
AIR SUPPLY FOR 
WATER TUBE BOILERS 


Fig. 3. Over-fire air supply for water tube boiler 
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close follow-up is made of the plant 
to find out if the department’s warn- 
ing is being heeded. If future viola- 
tions occur, final hearings are held 
in an attempt by the Deputy Smoke 
Inspector to find out if any steps are 
being taken to stop smoke. If no 
cooperation is secured, the offender 
is taken to court as a last resort. 


Long Range Plan 


In addition to these active means 
of trying to secure immediate abate- 
ment of isolated smoke cases, the 
department has a long range plan of 
eventually completely freeing Chi- 
cago of smoke. This is being accom- 
plished by the insistence that all new 
or reconstructed furnaces installed in 
Chicago, be designed to operate 
smokelessly. Before any such instal- 
lation can be made, plans must be 
submitted to the department’s plan 
examiner, who checks the plans to 
see if the layout has been made in 
accordance with present day scien- 
tific design and can thereby operate 
smokelessly. Only such designs as 
he approves will be permitted to be 
installed. P 

A close check-up is made by a 
department engineer to see that the 
installation is made according to the 
approved plans. This inspection is 
then followed by observation on the 
stack serving the plant when it is 
fired up, to see that it can operate 
smokelessly. 

As a result of this activity it is 
hoped that eventually all old and 
poorly designed equipment will be 
supplanted by modern plants that will 
permit Chicago to be known as the 
“cleanest city in the United States,” 
a title of which we could be greatly 
proud, because Chicago’s great indus- 
trial activity and close proximity to 
the soft coal: mines of the middle 
west, make Her a natural sufferer 
from smoke. 


Educational Program 


In addition to the above mentioned 
activities, the department carries out 
an educational program. Numerous 
articles on the abatement of smoke 
have been written for technical pub- 


Average dust fall in Chicago by months in tons per square mile, 1934-1944 
(This includes both water soluble and insoluble solids) 


1937 
117.3 
144.6 


1936 
88.0 
95.5 
110.3 
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70.7 
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48.5 
65.9 
46.3 
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82.9 
75.7 
67.1 
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111.9 

58.1 
June 52.4 


July 44.3 87.2 
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68.9 
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42.4 
39.1 
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67.6 


79.2 
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Fig. 4. Design approved for catching cinders from spreader stoker furnace serving water tube 
boiler 


lications read by engineers and jani- 
tors. Firing classes are conducted 
for interested groups of janitors and 
firemen in which proper firing meth- 
ods are demonstrated for smokeless 
operation. Many large real estate 
firms have cooperated splendidly with 
the department in this activity, re- 
quiring that all their janitors attend 
these classes. j 
On January 1, 1938, a new sec- 
tion was added to the smoke ordi- 
nance. This amendment provides for 
yearly inspections of all fuel burning 
equipment in Chicago. The purpose 
of this amendment is to detect boiler 
and furnace defects. The department 
has the power to deny any plant the 
right to operate until defective equip- 


ment is repaired or removed. This 
will result in eliminating the cause 
of much smoke in Chicago. Further- 
more, owners of such defective boiler 
plants will benefit by the fact that 
repairing and renewing faulty equip- 
ment will result in more economical 
operation, reducing their annual fuel 
bills. 

Ten years ago, the efforts of 
smoke abatement officials throughout 
the United States were directed only 
against visible smoke. Such emission 
was easily detectable and not very 
difficult of correction in most cases. 
In recent years, however, a great deal 
of attention has been devoted to the 
detection and abatement of dust and 
noxious sulphurous gases. These nui- 
sances originate from many plants 


whose stacks appear to be operating 
smokelessly. The detection and cor- 


(Continued on e 120 
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Fig. 5. Variation in average annual dust fall 

in city of Chicago during the period from 
1934 to 1944 
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Recarbonation of Circulating Water 


HEN CONDENSER cireulating 

water or other cooling water is 
cooled by evaporation and then re- 
circulated, as in a lake, spray pond, 
or cooling tower the water tends to 
lose its free carbon dioxide and even 
some of the half-bound carbon di- 
oxide. This action is of the same kind 
as, but less in degree than, that which 
occurs when temporary hardness of 
water is removed by boiling. If the 
water contains a considerable amount 
of calcium’ bicarbonate, and if the 
rate at which heat must be liberated 
from the water by evaporation is high 
enough, calcium carbonate scale will 
form on the heat transfer surfaces 
and insulate them. This, of course, 
is undesirable, particularly in the case 
of a surface condenser where a high 
vacuum is desired. To prevent this, 
recarbonation of the _ circulating 
water to replace the carbon dioxide 
has been employed in some cases. 
This article will detail a particular 
instance of its use. 

The case here discussed is that of 
Belle Isle Lake, a 75-acre artifical 
lake in a creek bed at the edge of 
Oklahoma City. Up to Sept. 1943 this 
lake served to cool the circulating 
water for the Arthur S. Huey Memorial 
Station, at that time of 31,000-kw 
capacity, and also for the 9000-kw 
Belle Isle Station which was on 
standby most of the time. In Sept. 
1943 a 20,000-kw unit was added at 
the Huey Station. Also, due to heavy 
war loads, the Belle Isle Station was 
operated much of the time after this 
date. 

The resulting rate of heat input to 
the lake, which ran as high as 146 
Btu per sq ft per hr average for a 
whole month, and as high as 170 for 
24-hr periods, caused rapid scale 
deposition in the condenser tubes. We 
were faced with the possibility of 
having to acid clean the tubes perhaps 
3 to 6 times a year, with undesirable 
outages for cleaning and loss in 
economy between cleanings. 

A small amount of scale had 
formed in No. 1 condenser at times 
prior to 1943, and in 1938 it. was 


acid cleaned. It was again acid 
cleaned in March, 1944, using 2000 
gal of 28 per cent hydrochloric acid, 
and this was repeated in April with 
a like amount of acid because of the 
scale still remaining. The tops of the 
tubes were not completely freed of 
scale even after the second cleaning, 
because of the blanketing effect of 
the carbon dioxide gas liberated by 
the acid. The difficulty of removing 
all the scale from the tops of hori- 
zontal tubes could no doubt be 
remedied by circulating the acid 
solution very rapidly. 

The average heat input rates by 
years up to 1943, and by months from 
then on are shown in Table I. 

The heat rejected to circulating 
water in a condensing steam power 
plant, when no process steam is in- 
volved, may be computed accurately 
enough for the present purpose by 
the following simple formula: 

B.E. — T.E. = H 
Where: B.E. is per cent boiler ef- 
ficiency, 
T.E. is per cent overall sta- 
tion thermal efficiency, 
H is per cent of total heat 
_in fuel which is rejected 
to circulating water. 
This formula gives proper credit for 
heat rejected by oil and air coolers, 
but not for any heated air escaping 
from the building nor for escaping 
steam. 

In the hope that recarbonating the 

circulating water would replace the 


carbon dioxide lost from the water to 
an extent sufficient to materially re- 
duce the scaling of the tubes, decision 
was made in March to try it, and 
equipment was assembled and finally 
put into operation on July 3, 1944. 
Carbon. dioxide is absorbed by the 
water from boiler flue gas allowed to 
bubble upwards freely through the 
water. 

Fortunately a heavy stream flow 
in the creek during March and April 
1944, flushed the lake out and left 
it with a total alkalinity of only about 
150 ppm expressed as calcium car- 
bonate, all of this alkalinity being 
due to bicarbonates and none to car- 
bonates. The total hardness was re- 
duced to about the same value. This 
change in the water quality prevented 
any further scale deposition until 
recarbonation was begun. 

Equipment 

Flue gas from gas-fired boilers 
is pumped by a 200-cfm positive 
blower driven by a 7.5-hp motor. The 
flue gas is taken from a point above 
the rotors of regenerative air pre- 
heaters where the CO, is about 10.5 
per cent, conducted through a partially 
insulated line, made from discarded 
4-in. O.D. boiler tubes, a distance of 
about 150 ft to the blower. It enters 
the blower at about 150 F and with 
10 per cent CO.. From the blower it 
passes through a 4-in. I.D. cement- 
asbestos line laid underground a dis- 
tance of another 110 ft to the cir- 
culating water intake. 

At this point, steel headers dis- 
tribute the gas to a grid of horizontal 
bubblers consisting of twelve 20-ft 
lengths of drilled 1%-in. pipe, sub- 
merged 5% ft under water a short 
distance ahead of the intake screens. 
The drilling consists of 1/16-in. holes 
spaced 0.9 in. apart. The holes face 
downward. The intake channel at 
this point is about 50 ft wide, and the 
bubbler pipes run crosswise of the 
channel and are spaced 2 ft apart. 

The vacuum at the blower inlet is 
about 0.40 psi, half of which is due 
to pipe friction. The discharge pres- 
sure is about 3.0 psi, of which 2.4 
is due to submergence of the bubbler 
pipes. 

The size of gas bubbles produced 








Table |. Heat Input to Lake in Btu per Hour per Square Foot of 
Lake Surface 


Jan 1943 
Feb. 


Jan 1944 
Fe 
Mar 


114.0 
37.1 


Dec 
Jan 1945......163.8 
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Table ll. Logarithmic Heat Trans- 
fer Coefficients—No. 1 
Condenser 


July 1943. 606 May 1944 . 573 


Jan 1945. . 472 











a . 

varies from % to % in. in diameter. 
About 45 to 50 per cent of the CO, 
in the flue gas is absorbed by the 
circulating water. 

The equipment operates continu- 
ously and has given very little 
trouble. About once a month it is 
necessary to raise the bubbler pipes 
to clean rust and algae growths out 
of the holes. 

As soon as practicable the drilled 
pipes will be replaced with aluminum 
oxide diffuser tubes such as are gen- 
erally used for sewage treatment. 
These, according to test, will produce 
¥%-in. and smaller bubbles and will 
permit absorption of 75 to 80 per 
cent of the CO, with only 4 ft sub- 
mergence, and will furthermore be 
free from corrosion. 


Results 


The first inspection of the tubes 
after beginning recarbonation,on July 
3, was made on Sept. 3, 1944. No trace 
of new scale was found. On Oct 15, 
about 750 tubes were found plugged 
with pieces of scale which had come 
loose some time subsequent to the 
last acid cleaning. This spalling off 
of scale from the tops of the tubes. 
may have been due to recarbonation 
or it may have been due to a delayed 
effect of the acid cleaning. All but 
25 of the tubes were cleaned out 
mechanically. By Jan. 1, 1945, an- 
other 500 tubes were found plugged 
with scale and were cleaned out. 
Plugging of the tubes may continue 
and it may be necessary to resort 
to boring of the tubes as soon as an 
opportunity permits. 

In spite of the tube stoppage, 
which has reduced circulating water 
flow from a normal of 38,000 gpm 
to as low as 28,000 average for the 
worst month and some remaining 


scale in the tops of the tubes, the 
average heat transfer coefficients for 
No. 1 condenser, based on logarithmic 
mean temperature difference, have 
been fair. See Table II. The bogey 
coefficient is about 600. 

The amounts by which the con- 
denser back pressures have exceeded 
bogey are shown in Table III. The 
high excesses for July and August 
1944 were mainly due to algae or 
slime. 

Number 2 condenser was _ not 
scaled up as badly as No. 1, and its 
scale appears to have been slightly 
reduced by recarbonation. When 
diffusers are installed it is hoped that 
it will clean up completely. Acid 
cleaning of this condenser has not 
been resorted to for two reasons. 
First, its heat transfer coefficient has 
remained reasonably good, and sec- 
ond, acid would probably destroy the 
protective paint originally applied to 
the steel tube sheets which were ac- 
cepted as a war measure. It would 
be impossible to satisfactorily repair 
the paint if damaged. 

The operating cost for recarbona- 
tion has been nominal and the in- 
stallation cost was about the same as 
the expected cost of cleaning and of 
fuel loss for a 12-month period. 


Water Quality 


Makeup water to the lake not sup- 
plied by stream flow is first from 
deepwells and second from city 
mains. The well water has a calcium 
hardness of about 170 ppm and a 
total alkalinity of about 300 ppm, 
both in terms of calcium carbonate. 
During dry periods the well makeup 
rapidly increases the scaling tendency 
of the lake water. 

When water loses any of its half- 
bound carbon dioxide, or in other 
words, when some of the soluble cdl- 
cium bicarbonate is converted to the 
relatively insoluble calcium carbon- 
ate by loss of carbon dioxide, the 
water becomes alkaline to phenol- 
phthalein indicator, because of an in- 
crease in pH. The phenolphthalein 
alkalinity of the lake water reaching 
the recarbonator has varied from 0 
to 15 ppm, and leaving the recar- 
bonator has been quite consistently 
2 ppm lower. With 60,000 gpm of 
water flow this would indicate about 
0.9 Ib CO, absorption per minute. 
With 200 cfm of flue gas carrying 10 
per cent CO, and 50 per cent of the 


CO, being absorbed, a rate of 1.0 lb 
CO, per minute is obtained. This is a 
satisfactory balance, considering the 
difficulty of exact phenolphthalein 
titrations on high bicarbonate water. 

The high phenolphthalein alka- 
linities have been of only 2 or 3 days 
duration and appear to be associated 
with spasmodic vigorous growth of 
chlorophyl-bearing algae in the lake. 
These could be expected to extract 
carbon dioxide from the water. We 
have no explanation for their erratic 
growth, which at times gives the 
water a definite green tinge. Usually 
the phenolphthalein alkalinity has 
run from 4 to 6 ppm approaching the 
recarbonator. 

Table IV is an analysis of the lake 
water as of Dec. 18, 1944. 

Table V shows the average total 
alkalinity in terms of calcium car- 
bonate of the lake water by months 
for 1943 and 1944. Hardness figures 
available are by the soap method and 
of uncertain accuracy, and are there- 
fore not included. 

The Langelier Saturation Index, 
which is computed from the pH of 
the water together with its calcium 
content, total alkalinity, and dissolved 
solids content, and which is supposed 
to indicate the tendency of a water 
to deposit calcium carbonate, has not 
seemed to hold true in the case of 
Belle Isle Lake water. When this 
index is zero or negative, the water 
should be non-scaling, and when pos- 
itive, scale forming. The Langelier 
Index for Belle Isle water has been 
plus 0.8 without any evidence of scal- 
ing tendency. This tempts one to 
think that the effect of the absorbed 
CO, is transient and that it may in- 
hibit deposition of calcium carbonate 
for a period of seconds or minutes 
when added in amounts too small to 
bring the Langelier Index to zero. 


Conclusions 


Recarbonation to replace some of 
the carbon dioxide which escapes 
from the cooling water has been ef- 
fective in completely preventing cal- 
cium carbonate scale deposition in 
the Huey Station condensers under 
the load and water conditions which 
have existed since the experiment 
was begun. Whether scaling can be 
inhibited under all conditions which 
may be met at this plant withdut in- 
creasing the capacity of the recarbon- 


(Continued on page 87) 





Table Ill. Condenser Back Pres- 
sure—No. 1 Condenser 
Excess Over Bogey in Inches Hg 


July 1943.0.10 May 1944.0.00 
Aug .....0.13 June .....0.09 
Sept .....0.29 July .....0.46 
Oct .....0.24 Aug .....0.57 
Nov .....0.27 Sept .....0.34 
Dec .....0.44 Oct .....0.22 
Jan 1944..0.60 Nov 

Feb .....1.11 Dec .....0.17 
Mar .....0.90 Jan 1945. .0.20 





Apr .....0.05 


Table IV. Belle Isle Lake Water 
Calcium—Ca ......... 69 ppm 


Magnesium—Mg 
Sodium—Na . 


Carbonates—CO, ..... 
Bicarbonates—HCO, ... 
Sulphates—SO, 
Chlorides—Cl 


Total Hardness as 

CaCO, ...... «eee+-.318 ppm 
Total Alkalinity, CaCO,.317 ppm 
Langelier Index .. -Plus 0.7 








Table V. Total Alkalinities of 
Lake Wate 


1944 1945 
355 
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Central Station Auxiliaries 


_ A Discussion of Systems and Equipment 


By, HN Maller, 5 


Central Station Engineer 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 





This discussion on central station auxiliaries is one of several presented at 
the Conference on Central Station Auxiliaries at the Winter Technical Meet- 
ing of The American Institute of Electrical Engineers. The purpose of this 
conference was to obtain an informal cross section of existing ideas regard- 
ing the design and operation of central station auxiliaries. Mr. Muller's dis- 
cussion reflects the general opinion expressed at the conference and describes 
in considerable detail the features of modern electrical auxiliary systems. 





|B pasta THE past few years 
power station auxiliaries and 
auxiliary systems have undergone 
changes which make discussion at the 
present most timely. The method of 
power supply has received extensive 
attention. The conventional radial 
system has received study in its vari- 
ous forms; loop systems and second- 
ary network systems have come into 
the picture. While economics is al- 
ways a consideration in selection of 
the power supply method, reliability 
has been the real keynote behind the 
search for alternate methods of sup- 
ply. The apparatus itself has under- 
gone changes, marked particularly by 
the change to air brakers and the 
trend towards air cooled transform- 
ers. The auxiliary motors themselves, 
and the associated motor starters 
have both had the designer’s atten- 
tion and will even better meet the 
needs of reliable auxiliary service. 
These facts are all indicative of the 
desire of the central station operator 
for maximum reliability. The ratio 
of importance to cost of the central 
station auxiliary system is _ high; 
probably not equalled in any other 
part of the power system. 

The importance of each individual 
motor has been accentuated by the 
recent trend toward “unit type” sta- 
tion design. By “unit type” is meant 
the installation of boiler, turbine, 
generator and transformer as a unit 
without interconnection with similar 
units. Obviously, the failure of any 
major part can result in shutdown of 
the others, hence essential auxiliaries 
become doubly essential. For exam- 
ple, some stations will have only one 
induced draft fan per boiler, so that 
this drive must possess reliability as 


close to 100 per cent as can be ob- 
tained. 


DISTRIBUTION SYSTEMS 


Radial Power Supply 

‘This type of system is well known 
to all engineers familiar with electri- 
cal design. The radial system has 
been studied in all of its various 
forms so many times, and by so many 
men, that the apparatus applications 
and feeder layouts are common 
knowledge. In the radial system the 
degree of reliability attained is a 
function of cost, and a very good 
performing system or a “skinny” 
system can be designed as a function 
of economics versus reliability. 

Since there is comparatively little 
new to the radial system, further 


discussion here will be omitted. In 
later paragraphs, some of the ap- 
paratus application discussed will re- 
fer to the radial system, but individ- 
ual description of design features is 
not warranted in this summary. 

Network System Power Supply 

A somewhat greater detailed de- 
scription of the network system of 
distribution is warranted because of 
its relatively novel application to 
power plants. Many engineers are 
not cognizant of the different forms 
a network for auxiliary supply may 
take, and their familiarity with city 
secondary networks sometimes leads 
engineers to overlook these flexible 
arrangements applicable to central 
stations*tthemselves. Some of the fac- 
tors that may lead to the selection 
of a network system of auxiliary sup- 
ply will be discussed in the following 
paragraphs. 

The A-C secondary network sys- 
tem has been used for almost a quar- 
ter of a century in the commercial 
areas of some cities. During the last 
3 or 4 yr the advantages of the 
secondary network system have be- 
gun to be recognized in the industrial 
field and the system has been in- 
stalled in about 50 industrial plants. 


A.C. RADIAL AUXILIARY DISTRIBUTION SYSTEM 


Fig. 1. Diagram of a typical a-c radial auxiliary distribution system 
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To date, however, the system has 
been used very little for supplying 
generating station auxiliaries. One 
installation operating at 120/208 v was 
made in a small station about 8 yr 
ago. Four installations operating at 
460 v have been made during the last 
4 yr. The performance of these 5 
a-c secondary networks supplying 
generating station auxiliaries has 
been up to expectations. 

A distribution system for supply- 
ing generating station auxiliaries 
should be reliable, flexible, simple to 
operate and maintain, and reasonable 
in cost. These four points will be 
very briefly analyzed. 

The secondary network system 
provides maximum reliability and 
flexibility. The many years of experi- 
ence with city network systems indi- 
cates that they are substantially as 
reliable as their source of supply and 
that they can be readily and econ- 
omically expanded to take care of 
load growth. The network system is 
at least as simple as any type of 
system which will give somewhere 
near the same degree of reliability. 
The fact that any primary feeder 
together with its associated trans- 
formers can be removed from service 
without any interruption to service 
facilitates the operation, maintenance, 
and expansion of the system. Based on 
a number of careful economic studies, 
the investment cost of the network 
system has been found to vary from 
about 15 per cent more to about 14 per 
cent less than the cost of a radial sys- 
tem. In about 75 per cent of these 
studies the network system showed a 
saving of from 6 to 14 per cent. The 
result of any cost comparison will 
depend. upon the form of network 
system used, and the form of radial 
system with which it is compared. If 
lesser reliability is accepted, a radial 
system can always be designed that 
is the cheapest usable scheme. The 
above figures refer to radial systems 
currently used and considered ade- 
quate. 

The secondary network system 
may take the form of a grid, a loop, 
or one or more spot buses, depending 
upon the size and physical arrange- 
ment of the particular station. Each 
generating station is an individual 
problem and should be studied as 
such. It is therefore dangerous to 
generalize, however, based on de- 
tailed studies of about a dozen gen- 
erating stations having one or more 
generators ranging in size from 10,- 
000 to 150,000 kva, a number of 
things are indicated which may be 
of assistance in laying out a network 
system for any particular generating 
station. 

(1) A secondary grid will usually 
give the best and most economical 
overall system, although in a small 
Station a secondary loop or spot bus 
may be lower in cost. 

(2) A 460 v secondary network 
is cheaper than a 208 v network, ex- 
cept possibly in very small stations. 


GRID VOLTAGE 120/208 OR 440 V 


Fig. 2. A-C Network auxiliary distribution system 


(3) Where the maximum size 
motor does not exceed about 600 hp, 
all auxiliaries should usually be sup- 
plied from a 460 v network. Motors 
above this figure should be supplied 
directly at 2300 v, or from a network 
(or networks) of this voltage, usually 
of the spot type. The same primary 
feeders can be used to supply both 
the 460 and 2300 v networks. If 208 v 
is considered for the secondary net- 
work it will be found economical in 
most cases to serve all motors above 
50 or 75 hp at 2300 v. 

The matter of short-circuit cur- 
rent on a secondary network is some- 
thing that must be watched in de- 
signing the system, otherwise the 
fault currents may run considerably 
higher than on a radial system, and 
the cost of the load circuit breakers 
will become excessive. The following 
are methods of keeping the interrupt- 
ing duty on the load circuit breakers 
down. 

(1) Limit the amount of load on 
any one secondary grid or loop to a 
maximum of around 5000 or 6000 
kva. This usually means a separate 
secondary grid or loop for each 100,- 
000 kva of generating capacity or 
thereabouts, and less if small genera- 
tors are involved and all load is sup- 
plied at low voltage. 

_ (2) Where necessary, two or 
more separate secondary grids or 
loops can be supplied from the same 
group of primary feeders. The sec- 
ondary networks preferably should 
be supplied over three or four pri- 
mary feeders to keep the amount of 
spare network transformer capacity 
to a small value. ; 

(3) The network transformers 
should have an inherent impedance of 
around 10 per cent. This high im- 
pedance has the additional advantage 


of improving load division between- 


the transformers supplying a net- 
work, and in minimizing circulating 


currents between primary feeders 
whose voltages may be slightly dif- 
ferent in magnitude and phase angle. 

(4) If a spot network system is 
employed instead of a grid or loop 
form, the amount of load per spot 
bus should be kept down to 1500 to 
2500 kva. 

If the above points are kept in 
mind as guides when designing a 
network system for supplying power 
to generating station auxiliaries, the 
advantages of reliability, flexibility, 
and simplicity of this type of system 
can usually be obtained at less cost 
than those forms of radial system 
which will give somewhere near com- 
parable reliability. 

As stated, each generating station 
requires individual study. If the best 
system for a particular station is to 
be chosen, such study should be 
started early, before physical details 
of station design place limiting fac- 
tors on the application of one type 
of system or the other. Whether new 
generation involves a new plant or 
simply additions to existing plant, of 
course affects the choice, although 
this fact is not necessarily limiting in 
itself. 

Typical radial and network supply 
systems for central station plants are 
shown schematically in Figures 1 and 
2 respectively. 


MOTORS 


Squirrel-cage motors with full 
voltage starting should be used wher- 
ever possible for driving constant 
speed auxiliaries because of the in- 
herent reliability, simplicity and 
economy of both the motors and their 
control. Synchronous motors are not 
as desirable as squirrel-cage motors 
for essential auxiliaries because of 
the complication added by synchron- 
izing control and a source of excita- 
tion. Their higher efficiency . and 
power factor are of relatively minor 
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Fig. 3. Motor-driven pulverizer and fan in central station 


importance because of the low cost 
of both real and reactive power at 
the generating plant bus. 


Adjustable Speed Drives 


There are several auxiliaries 
which require adjustable-speed drives. 
Cranes, coal bridges, and similar 
material-handling equipment can be 
driven best by wound-rotor induction 
motors. The most suitable electric 
drive for stokers is a series variable- 
voltage ac-de drive. Boiler-feed 
pumps are usually driven at constant 
speed, but when speed adjustment is 
desired a wound-rotor induction 
motor with a multi-point drum fur- 
nishes adequate control. 

Adjustable speed is very desirable 
for draft fan drives in order to re- 
duce losses and erosion. Two speeds 
can be obtained with a pole-changing 
squirrel-cage motor, and this com- 
bination is frequently used with in- 
let-vane control. Thirteen or twenty 
speed steps can be obtained with a 
wound-rotor motor and drum, but 
this still requires the use of dampers 
or vanes for continuous control of 
gas flow. A squirrel-cage motor with 
a hydraulic coupling gives continuous 
speed control over about 4 to 1 range. 
The coupling requires cooling water, 
and involves extra bearings. Electric 
couplings do not require cooling water 
and give 10 to 1 speed range, but in- 
volve extra bearings, an excitation 
system and relatively high operating 
temperatures. A wound-rotor motor 
with a new type of liquid rheostat for 
secondary control has been used re- 
cently for large draft fans. This com- 
bination provides 3 to 1 speed range. 
It requires cooling water and an 
electrolyte, but eliminates extra bear- 
ings and rotating apparatus. The 
liquid rheostat appears to offer an at- 


tractive solution for future applica- 
tion. 

The cost and efficiency of all of 
the above drives are comparable so 
that the choice of drive should be 
made primarily to give maximum 
reliability with the particular operat- 
ing conditions which will be encoun- 
tered. 

Insulation 


The insulation of motor windings 
for central station auxiliary service 
should be highly -resistant to mois- 
ture, coal dust, and fly ash. Although 
the atmospheric conditions are no 
more severe than in many industrial 
plants the extreme importance of 
reliability of the auxiliaries requires 
the best possible insulation job. The 
smaller motors should be given ample 
varnish dips and bakes with carefully 
controlled viscosity and temperature, 
and the larger motors should be im- 
pregnated by the vacuum-pressure 
method. Mica insulation is to be used 
where practicable. The insulation be- 
tween turns should be tested by a 
high-frequency testing set in addition 
to the conventional high potential 
tests between the winding and 
ground. 


Rotor Design 


Draft fans and some pulverizers 
have high inertia, and motors for 
these loads are best designed to limit 
the temperatures and expansion of 
the rotors to safe values. The WR?’ 
of each drive of this nature should be 
supplied to the motor designer for an 
analysis of the particular application. 
Certain types of pulverizers are sub- 
ject to jamming and it is known from 
experience that operators may try 
several times to start them. Motors 
for these pulverizers require an 
extra margin in rotor thermal capa- 


city. An ample air gap is especially 
desirable for motors on these two 
types of loads because of rotor expan- 
sion and should not be discouraged by 
unnecessary emphasis on high power 
factor. 

Noise 


The ambient noise level in most 
power plants is about 100 decibels in 
the general vicinity of the turbine and 
most of the auxiliaries. For this rea- 
son it is desirable to keep the noise 
level of all motors below this value. 
Windage and a siren effect produced 
by jets of air from the rotor vent 
ducts are the principal noise sources 
on large high-speed motors. The noise 
level on the very large 3600 rpm 
motors can be effectively reduced by 
the use of axial-flow surface cooling 
of the rotor, which eliminates the 
need for rotor vent ducts. A judicious 
selection of stator and rotor slot com- 
binations will also reduce noise in ad- 
dition to minimizing stray loss and 
parasitic torques. 


Bearings 


Either anti-friction or sleeve type 
bearings can be furnished today. Each 
type has its advantages and conse- 
quently is to be preferred for certain 
applications. The sleeve bearing has 
advantages for many general applica- 
tions. It requires less precision work 
both in manufacture and mainte- 
nance, it inherently is suitable for 
operation in locations where coal dust 
and fly ash are present, and it can be 
operated at higher peripheral speeds. 
The anti-friction bearing may find 
preference because of smaller space 
requirements, because of its ability 
to take thrust loads, or because of the 
low starting friction inherent: to its 
design. This last point refers particu- 
larly to vertical pump motors where 
heavy thrust is encountered. 


Switchgear 


As in all central station auxiliary 
devices, reliability is the outstanding 
qualification for switchgear for this 
service. Ease of installation and main- 
tenance, and safety of operation for 
workmen are contributing qualifica- 
tions desirable here as in _ other 
classes of service. These requirements 
are all met by up-to-date metal-clad 
gear in its various forms. 

Air circuit breakers have virtually 
replaced oil for power plant auxiliary 
work. The switchgear for central sta- 
tion auxiliary service is built around 
air breakers, in practically all ratings 
up through the 15,000 v class. Various 
forms of high-voltage air breakers 
have been used since 1929, and all 
have given satisfactory operation. 
Their reliability is definitely proven. 
The many advantages of air interrup- 
tion, particularly for this service, are 
well recognized, and consequently 
they are usually included today in the 
purchaser’s specifications. 

The reliability of metal-clad 
switchgear is now so well recognized 
that double breaker arrangements for 
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load circuits are seldom considered 
necessary and even auxiliary or trans- 
fer buses are not common. Special 
circuits may have double feeds usu- 
ally from different breaker groups 
put duplication of breakers beyond 
this is not often justified. Where 
motors may require frequent starting, 
air breakers in metal-clad gear are 
well suited for this service. 
Duplicate power supply, or normal 


and alternate power supply to aux- 


iliary buses with automatic transfer 
is frequently provided. Relays for 
this function, and other normal pro- 
tective functions, are mounted on the 
gear. Relays are preferably of the 
flexitest type with removable ele- 
ments and built-in test >switches. 
Functioning of all such control cir- 
cuits is tested at the factory. 

Switchgear for service voltages be- 
low 600 is now usually supplied with 
drawout breakers which have safety 
interlocking features which are simi- 
lar to those in high voltage metal-clad 
switchgear. Increased use..and im- 
proved manufacturing methods have 
brought the prices of drawout gear 
so close to the equivalent enclosed 
breakers with fixed mountings that 
the advantages of the removable 
breaker types easily justify the dif- 
ference. 

The low voltage breakers are 
available in all ratings to cover the 
necessary application to central sta- 
tion auxiliary drives. Interrupting 
ratings at 600 v go as high as 100,000 
amp, and current ratings at high as 
6000 amp at this highest interrupting 
rating. Low voltage breakers are 
often applied on the cascade principle, 
an arrangement which permits the 
lower breakers in the series to open 
fault currents in excess of their in- 
terrupting rating. Because of the 
limited selectivity which exists in cas- 
caded circuits, the application of this 
arrangement in central station aux- 
iliary service will seldom be found 


satisfactory. It will usually be neces- 
sary to make breaker applications in 
the same way that they are made 
with high voltage circuits, with all in- 
terrupters of adequate capacity for 
the faults to which they will be sub- 
jected. This will frequently mean that 
the cost of breakers for a given in- 
stallation will be somewhat more, but 
it is the only way in which the es- 
sential full selective tripping on faults 
can be obtained. On non-essential 
auxiliaries, cascaded arrangements 
might be considered, but in general 
their application in central station 
auxiliary installations requires care- 
ful scrutiny. 

Unit substations and power cen- 
ters, usually with air-cooled trans- 
formers, form the most modern ar- 
rangement for supplying low voltage 
power. These assemblies may also in- 
clude high voltage gear if the plant 
distribution system makes this ar- 
rangement desirable. The transform- 
ers used in network distribution ar- 
rangements can also be provided as 
parts of unit substations or power 
centers. A coordinated housing is pro- 
vided which gives good uniform over- 
all appearance and full accessibility 
to the transformers and switchgear. 

There has been considerable dis- 
cussion of the use of interrupters 
other than circuit breakers for pro- 
tecting load circuits during high fault 
currents. High interrupting capacity 
contactors at 600 v and below, of 
the air-break variety, are now avail- 
able. These are designed and rated 
in accordance with NEMA Standards. 
They are furnished with overload re- 


lays which provide thermal time de- - 


lay characteristics suitable for motor 
starting and protection. in combina- 
tion with instantaneous trip to take 
care of short circuit conditions. The 
overload relays can be connected for 
alarm only on essential auxiliaries. 
Still another idea has been receiv- 
ing consideration to provide a motor 


Fig. 4. Large motor-driven boiler-feed pump 


starter which has a high interrupting 
capacity at a moderate cost. This is 
the combination of an oil immersed 
contactor with overload relays and 
a current limiting power fuse. These 
starters may be safely applied to 
2300 v circuits having a short-circuit 
capacity of 150,000 kva and to 4600 
v circuits having a short-circuit capa- 
city of 250,000 kva. They are avail- 
able with either 100 or 200 amp con- 
tactors. 

For essential circuits, such as most 
power plant auxiliaries, it is believed 
that interrupting means that can be 
electrically or manually closed after 
fault clearing should be used. If an 
interrupter must be replaced after 
each short circuit, valuable time is 
lost that in the extreme case could 
be disastrous. For a few of the less 
essential auxiliary circuits, and par- 
ticularly where short circuits are 
least likely to occur, the suggested 
combination starter can provide a 
very economical installation. 

A blanket recommendation of this 
starter-and-fuse combination is im- 
possible. Each case must stand on its 
own merits, or be discarded in favor 
of an air circuit breaker. If rapid 
restoration of service is of value in 
any given case, air breakers are dic- 
tated. If the available ratings of cur- 
rent limiting fuses do not completely 
satisfy the individual requirements, 
breakers are again the answer. Cen- 
tral station auxiliary service can be 
considered as the application requir- 
ing the utmost of dependability. As 
such, engineering and economics re- 
quire very careful balancing before a 
decision to use the fuse and starter 
is reached. 


Recarbonation of 


Circulating Water 
(Continued from page 83) 
ating equipment is still a question. 
During prolonged dry periods when 
no overflowing of the lake occurs, the 
concentrations of calcium and of total 
alkalinity may exceed any so far 
experienced, and the difficulty of 
holding calcium carbonate in solution 
while the water passes through the 
condensers will be correspondingly 

greater. ; 
Other Applications 

It would seem reasonable to ex- 
pect that water which is cooled in 
spray pounds or cooling towers would 
also have its scaling tendencies re- 
duced by recarbonation. In the ab- 
sence of flue gas or exhaust gas of 
sufficiently high CO, content, carbon . 
dioxide could be produced by burning 
coke or by burning limestone to. pro- 
duce quicklime and pure CO; but such 
schemes would greatly complicate the 
recarbonating plant and increase the 
costs. Industries which have pure 
CO, as a by-product, as in the fer- 





_ mentation industries, could recarbon- 


ate very cheaply because only a very 
small volume of gas would need to 
be pumped and the absorption of 
the CO, would approach 100 per cent. 
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Here are details and performance curves of the 

Fig. 1. Phantom disgram 6000-hp geared steam turbine locomotive recently 
showing relative position of built for the Pennsylvania Railroad by Westing- 
— ah yg — \ ~ house Electric & Mfg. Co. and The Baldwin Loco- 
po Aen tg nen motive Works. It was delivered to the railroad in 
“pea - September, 1944. It is stated to be the first direct- 

drive turbine locomotive ever built in this country. 


This shows forward turbine, suspended on right 


Fig. 2. General view of new Pennsylvania-Westinghouse-Baldwin steam turbine locomotive. 
hand side of locomotive frame between middle two driving wheels. Smaller turbine on left side of engine provides reverse power. Turbines 
drive two middle axles through double reduction gear and flexible cup-drive elements. Both turbines supported on gear case, which is sup- 


ported from locomotive frame, making power unit self-contained assembly. 


Fig. 3. Steam rate in 
pounds per horse- 
power at rail for 
steam turbine and 
reciprocating engine 
locomotives. 
Fig. 4. Effect of 
steam conditions on 
fuel and steam con- 
sumption of 6000-hp 
steam turbine loco- 
motive shown here. 
Engine shown has 
conventional fire- 
f E tube locomotive 
Reciprocating Steam boiler, stoker - fired 
nei with coal and cap- 
me = able of supplying 
95,000-Ib of steam 
per hour at 310 psi 
gage boiler pressure 
and at 285 psi gage 
750 F total tempera- 
ture to turbine noz- 
zles. With this steam 
flow, unit develops 
40 50 60 70 8 9 6550-hp at rail at 70 <a Ce ae ee Te 
Miles Per Hour miles per hour. Pressure—Lb per Sq In Gauge 
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Horsepower at Rail 


Fig. 5. Rotor of forward turbine, 
a six-stage non-condensing unit. 
Although especially designed for 
locomotive, it is similar to high- 
pressure units of cross-compound 
marine turbines. It consists of one 
Curtis stage followed by five full- 
admission Rateau stages. At 100 
miles per hour speed, turbine speed 
is approximately 9000 rpm. Tur- 
bine exhausts at 15-psi gage, ex- 
haust producing draft for boiler. 


In this new steam turbine loco- 
motive, the power unit is a completely 
self-contained assembly; 3-point sup- 
port avoids transmitting distortion to 
the gear case; a single lever controls 
speed and forward and reverse mo- 
tion; hardened and ground double- 
helical gearing is used commercially 
for the first time. , 

The gearing connecting turbines 
to axles is difficult to illustrate. It 
is a double reduction unit designed 
to transmit power to No. 2 and 3 
axles from a single high-speed pinion. 
Side rods connect the four drive 
wheels on each side to transmit equal 
torques. The gear is of the nested 
type with two double helical high 
speed gears, two low speed spur pin- 
ions, two low speed spur gears and 
two cup drive elements, all in an en- 
closed gear case. The cup drive per- 
mits the driving axles to move yver- 
tically with respect to the gears. 


7000 
Turbine 


Horsepower at Rail 
g 


nnn oe © 0H © 8 10 
Speed—Miles Per Hour 

Fig. 7. ‘Horsepower at rail for steam turbine, 

reciprocating steam and Diesel-electric loco- 

motives. 


o ww 


Fig. 6. Overhung on extension 
of reverse gear pinion shaft, 
reversing turbine consists of 
single Curtis stage of 1500-hp 
capacity, taking steam at 285 
psi, 750 F, maximum operating 
speed 8300 rpm. Reverse speed 
of locomotive limited to 22 
miles per. hour by supplemen- 
tary reduction gears. If loco- 
motive overspeeds (110 mph 
forward or 25 mph in reverse) 
or lubricating oil pressure falls 
below 5-psi, control air actuat- 
ing steam flow valve is ex- 
hausted to atmosphere. 


Fig. 8. When hand lever is in “low,’ 


reversing clutch is engaged. “Neutral” is the off posi- 


tion and “intermediate” allows steam to flow to forward turbine. 
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Improvement in Circulation 
With New Boiler Design 


By J. R. DARNELL 


po. PLANT ENGINEERS will 
be interested in a new design of boiler 
developed by Carl E. Stromquist, chief 
operating engineer of a large industrial 
power plant. This boiler embodies im- 
provements in the arrangement of the 
tubes and headers in such a manner as 
to provide increased circulation and to 
facilitate dust removal. Although par- 
ticularly designed for utilizing waste 
heat from cement kilns, the rapid circu- 
lation of the water within the boiler and 
its excellent steaming qualities make it 
ideal for direct firing, particularly with 
pulverized coal where large quantities of 
ash dust are carried through the gas 
passages. Details of construction are 
shown and described in U. S. patent 
2,358,358, issued Sept. 19, 1944. The prin- 
cipal features, as stated in the patent 
are: 

“First—the utilization of straight ver- 
tical boiler tubes, economizer tubes, and 
superheater tubes. This is to prevent 
dust from lodging on the tubes, which 
in the case of the usual horizontal or 
inclined tubes insulates the upper area 
of the tubes, thus reducing the effective 
heating surface, to prevent blocking the 
gas passages between adjacent tubes 
caused by dust accumulation in the form 
of bridges. 

“Second—the provision of a sectional 
tube header. This is to facilitate the 
dislodgment of dust from the lower 
headers and to permit access to the en- 
tire area of all tubes by means of lanc- 
ing apparatus entered between the upper 
headers. 

“Third—the provision of means to 
induce a rapid water circulation. Water 
circulation’ is accelerated by means of 
downcomer tubes, located outside of the 
direct gas passage. This provides a rapid 
equalization of temperature of all sur- 
faces of the boiler corresponding with 
the developed pressure when quickly sub- 
jected to the heat of the incoming gas 
discharged from the kiln, thus eliminat- 
ing excessive strain from unequal expan- 
sion. 

“Fourth—the provision of improved 
dust control apparatus. The usual type 
of mechanical soot blowers are inade- 
quate for properly dislodging the dust in 
waste heat boilers used in connection 
with cement kilns.” 

The most important feature of this 
boiler is the improvement in the circula- 
tion of the water. The principal defect 
in the design of most boilers is that all 
of the water in circulation must pass 
through the steam drum. Since the re- 
lease of steam from the various tubes 
is not uniform, the resultant turbulence 


1 Markson, _Ravese and Humphreys—A 
Method of Estimating the Circulation in Steam 
— Furnace Circuits, Trans. ASME, May, 

» Pp. 


not only causes wet steam but the slug- 
gish circulation is responsible for in- 
creased fuel consumption. 

In the conventional type of water 
tube boiler, regardless of the number of 
tubes, their combined effect may be con- 
sidered the equivalent of a single U-tube 
in which the natural thermosyphonic 
circulation is retarded by the formation 
of steam bubbles in the cool leg which 
corresponds to the downcomers. In most 
boilers these downcomers are subjected 
to heat from the gas stream in the rear 
pass of the boiler. 

In the improved design shown in Fig. 
1, there is a multiplicity of steam gener- 
ating sections with interconnected adja- 
cent downcomer tubes which are shielded 
from the direct heat of the furnace 
gases. By means of upper and lower 
water boxes, each section is connected 
to the boiler drum in such manner that 
only a small portion of the total water 
in the boiler momentarily flows through 
the drum which merely acts as an equal- 
izing reservoir for the upper water boxes 
from which the steam is liberated. 

Figure 2 is an end elevation at the 
point where the gases enter the tube 
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Fig. 2 End elevation of boiler shown in Fig. | 
at point where gases enter tube bank 
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bank. The numerals 13 are the steam 
generating tubes. The downcomer tubes 
29 are protected from the heat of the 
gases by side walls 18. Phe downcomers 
connect with upper water boxes 30: and 
lower boxes 22. Boxes 22 connect with 
headers 14 by means of nipples 25 while 
boxes 30, at the top, connect with head- 
ers 31 by means of nipples 32. Dust 
Chamber 15 is shown below the tube 
bank. 


Fig. 1 Perspective view of new, patented, single-pass boiler designed for improved circulation 
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Grand Coulee 
(Continued from page 71) 


table from 4 to 10 seconds for the 
complete stroke. 


Generators 
The six main 108,000-kva genera- 
tors, the two Shasta 75,000-kva gen- 
erators, and the two 10,000-kw, 12,- 
500-kva_station-service generators 
are all of the vertical-shaft type, be- 
ing totally enclosed and water-cooled. 


The six 108,000-kva units generate 
at 13.8-kv, 3-phase, 60-cycles. These 
generators are cooled by means of air 
circulating within the machine hous- 
ing, through eight surface coolers, 
connected to the outside of the stator 
frame. Fan blades on the lower side 
of the rotor circulate air out through 
the coolers, up over the top of the 
stator and then through the stator 
and rotor windings. Cooling water 
is supplied from the tail-bay by means 
of hydraulic jet-pumps, and is fed to 
the coolers at a pressure of about 35 
psi. 

Separate Exciters 

Excitation is supplied from sep- 
erately-driven exciters, in contrast 
to the normal method of using excit- 
ers connected directly to the genera- 
tor shaft. Each generator is provided 
with a 400-kw, 250-v direct-current 
exciter, driven by a 600-hp, 6900-v, 
synchronous motor, power being 
supplied from the _ station-service 
generators. On the same shaft with 
the motor and exciter, there is a 
10-kw, 250-v pilot exciter, which 
supplies field’ current for both the 
main exciter and synchronous motor. 


Only the present six main units 
will be provided with seperate ex- 
citers, as these machines will ulti- 
mately be used for driving pumps for 
the irrigation system. With such an 
arrangement, it is planned to apply 
excitation to a generator and to its 
one or two connected pump motors, 
at standstill, and then bring both up 
to speed, locked in synchronism. The 
synchronous motor of the exciter set 
has a pull-out torque of not less than 
250 per cent of normal full load 
torque, in order to prevent loss of 
synchronism and subsequent loss of 
generator excitation if the station- 
service voltage drops suddenly be- 
cause of a momentary fault in some 
other station-service feeder. 


The voltage on the main genera- 
tor is regulated by means of type 
BJ-30 voltage regulators, which con- 
trol motor-operated rheostats in the 
main exciter field circuits. High- 
speed relays operate during severe 
voltage disturbance, to cause large 
changes of main-exciter field current, 
and thereby help to restore normal 
generator voltage rapidly. Each main 
exciter is equipped with a differential 
field which opposes the normal field 
for the purpose of reducing the ex- 
citer residual voltage to zero. 


Generator Stator Details 


The stator frames are 37 ft in 
diam, and 9 ft 9 in. high. With the 
exception of one generator, they 
were shipped in four sections, the 
windings being complete on each sec- 
tion, except for the turns to span the 
joints. The sections were bolted to- 
gether and the remaining windings 
were installed on the project. In or- 
der to relieve congestion at the fac- 
tory, the stator sections for one ma- 
chine were shipped with no windings 
installed, and all windings were put 
in place after the sections were bolted 
together. 

The stator windings are connected 
three-phase star, the neutral point 
being ungrounded except through a 
ground-detector potential transformer 


‘which is inserted between the neutral 


point and ground. Each phase of the 
stator winding is split and a current 
transformer is provided in each half, 
for differential relays which protect 
the windings against internal faults. 

All coil ends were painted with a 
special corona-shielding paint, to re- 
duce the corona effect as much as 
possible. After the stator winding 
was complete, it was given a high po- 
tential test of 28,600 v, alternating 
current, to check any possible insula- 
tion weaknesses. 


Generator Rotor Details 


The rotors were fabricated en- 
tirely on the project, as shipment of 
the 537-ton piece as a unit would have 
been impossible. The rotor shaft 
was first mounted and plumbed on a 
specially constructed base, after which 
the cast steel spider was heated and 
then shrunk onto the shaft. The 
stacking of the laminated steel rim 
followed, and the rotor was’ then 
completed by installing the sixty 
field poles, the cores of which are 
dovetailed into the laminated steel 
rim. Each pole of the first three 
main-unit generators has a_ short- 
circuited damper or amortisseur 
winding in the pole face. Intercon- 
nected damper windings were pro- 
vided on the rotors of the second 
three main unit generators, since they 
afford better characteristics during 
system disturbances. All field-pole 
windings are connected in series, and 
the two end leads are brought out to 
two insulated collector rings mounted 
on the shaft, above the rotor and be- 
Iow the oil reservoir for the thrust- 
and upper guide-bearings. 

The complete rotating portion of 
the unit, which includes the rotor, in- 
termediate shaft, and the turbine 
shaft and runner is supported by a 
segmented type thrust bearing, lo- 
cated at the top of the machine. There 
are eight babbited stationary thrust- 
bearing segments, mounted on pivots 
in such a manner that together they 
form a circle around the shaft, with 
an outside diam of 8 ft. A cast iron 
thrust-bearing runner is keyed to the 
shaft, and rests directly on the eight 


babbited segments. The complete 
bearing is immersed in a bath of 1600 
gallons of oil, which is cooled by 
means of water circulated through a 
copper coil inside the oil pot. On 
three of the six units, electric strain 
gauges, installed in the supports of 
the segments of the thrust bearings, 
determine accurately when the load 
of the rotating element is distributed 
evenly among the thrust shoes. This 
addition is a decided improvement 
over previous methods of equalizing 
the thrust-bearing load. 

In addition to the thrust bearing, 
there are three guide bearings, one 
combined with the thrust bearing, 
and installed in the same oil bath. 
One is located just below the rotor, 
and is designated as the generator 
lower guide bearing. The third guide 
bearing is part of the turbine, and 
is located just above the turbine run- 
ner. The first two run in an oil bath, 
while the turbine guide is lubricated 
by oil under pressure, supplied by a 
¥%4-hp alternating-current pump, with 
a similar direct-current pump for 
emergency. This bearing is of the 
babbitted shell type, and is formed 
in halves. 


Generator Fire Protection 


For fire protection, provision is 
made for automatically or manually 
releasing liquid carbon dioxide into 
the generator housing from twenty- 
four 50-lb cylinders. The operation 
of generator- or split-winding differ- 
ential-relays, or the closing of ther- 
mostats within the generator housing 
automatically discharges the carbon 
dioxide, which prevents burning and 
damaging of the windings. In order 
to reduce the amount of carbon diox- 
ide kept in readiness, each group of 
three generators is served by only one 
bank of cylinders. On _ operation, 
proper routing valves are automati- 
cally opened so that the gas will be 
discharged into the right machine. 

The two station-service genera- 
tors are very similar in construction 
to the main units. The greater part 
of the station-service power is dis- 
tributed at the generated voltage of 
6,900. A total transformer capacity 
of 6,000 kva is provided for operating 
the 460-v station auxiliaries. The ex- 
citation for the station-service gen- 
erator is supplied by direct-connected 
pilot and main exciters. 


_ Shasta Generators 


There is very little difference in 
electrical construction between the 
two 75,000-kva Shasta generators 
which are temporarily installed in 
Grand Coulee Power Plant and the 
108,000-kva units. However, they ro- 
tate counterclockwise as viewed from 
above, and have direct-connected pilot 
and main exciters. The bearings be- 
ing of the multiple-spring type are 
the main items of difference. The 
thrust bearing is a ring, the top of 
which is babbitted and grooved ra- 
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dially for the admission of oil. This 
ring rests on a large number of heavy 
springs, which allow enough move- 
ment of the bearing ring to conform 
to the runner plate above it. The up- 
per guide bearing is located just be- 
low the thrust bearing, and above the 
collector rings. The lower guide bear- 
ing is immersed in an oil bath, as are 
the thrust and upper guide bearings, 
while the turbine guide bearing is 
lubricated by a forced-feed oiling sys- 
tem. 
Control System 

The first point of control of the 
units is at the unit control boards, 
one for each unit, located in the gov- 
ernor gallery at elevation 951. These 
boards are adjacent to the governor 
actuator cabinets, and adjoin the 
460-v unit-auxiliary power boards. 
On these boards are mounted the 
protective differential relays for the 
generators, the exciter control and 
meters, the generator voltage-regula- 
tors, and generator meters. 

Duplicate metering for all gener- 
ators is provided on the main bench- 
board in the control room, Fig. 7, 
located on the top floor of the control 
building. Once a machine has been 
brought up to speed and voltage, it 
is turned over to the control-room 
operator, who synchronizes the gen- 
erator to the buses and adjusts load 
and frequency. Automatic equipment 
is provided for controlling load and 
frequency. It is operated from a 
master clock for automatic adjust- 


ment of frequency, for control of sys- 


tem feeder connections, and as a 
means of making electric clocks on 
the system reliable timekeepers. 

Remote control of all circuit break- 
ers in the switchyard, about one mile 
distant, and metering of all power 
deliveries to transmission lines at the 
yard, are provided on the main-con- 
trol benchboard. Metering and relay- 
ing over this distance is accomplished 
with transformers with one-ampere 
secondary current, which permits the 
use of standard control conductors, 
equivalent to approximately No. 9 
wire gauge, for current-transformer 
circuits, whereas standard transform- 
ers with five-ampere secondary cur- 
rent would have required 500,000- 
circular-mil copper conductors to re- 
duce burden to the same figure. In 
the power house, the current cir- 
cuits are again transformed to five 
amperes, in order to use standard 
meters and relays. 

Annunciators at control -~stations 
show the occurrence and location of 
electric troubles such as abnormal 
temperature rises and interruptions 
of water circulation in vital lines. An 
acid-type, 120-cell storage battery 
furnishes energy for the operation of 
control and relay systems. 

The station-service power plant 
supplies energy for light, power, and 
heat in the power houses, pumping 
plant, and dam, for public and do- 
mestic uses in the village, and for 
exciting the six main generators; and 


they will eventually drive the ex- 
citers of the pump motors. 
Communication Facilities 

Telephone communication between 
all important points on the project is 
provided by an automatic telephone 
system, which, however, includes a 
private-branch-exchange board, where 
one operator is in constant attendance 
during the usual work day, to receive 
incoming calls from the town central 
office, and to assist in completing 
calls when the automatic equipment 
does not function properly or when 
mistakes are made in dialing. At 
other times, these functions are per- 
formed by the main-control-room 
operators from their desk-type, cord- 
less telephone boards. A supplemen- 
tary, manually operated common- 
battery system for emergency use 
extends to vital points in the power 
house and switchyard, and terminates 
on the two duplicate cordless boards 
in the main control room. A code- 
call system, with bells effectively cov- 
ering the dam, power houses and 
switchyards, can be operated from 
any telephone, and the call can be 
answered at any other telephone. 

For communication with substa- 
tions and other power plants on the 
power transmission system, three 
telephone carrier-current channels, 
operating at 73.75, 85, and 135 kilo- 
cycles, are in use at present, with a 
fourth expected soon to be placed in 
operation. These carrier-current cir- 
cuits terminate on both the control 
boards and the _ private-branch-ex- 
change board, and connections may 
be made to any project telephone 
through the latter. On one frequency, 
carrier sets with an output of only 
20 watts perform very satisfactorily 
over a distance of 183 miles. On 
others, where the signal must go 
through substations and switching 
equipment, 150-watt sets are used. 
Single-and-double-frequency wave- 
traps, connected into the outgoing 
lines, next to the circuit bréakers, 
have been found effective in prevent- 
ing carrier signals from being dis- 
sipated in local equipment. Although 
not normally used, five carrier relay- 
ing sets in parallel with the telephone 
carriers are arranged for communica- 
tion in case of emergencies. 


Transformation and Switching 

The power plant is laid out on 
what is called the “unit system,” each 
generator having its own transformer 
bank, the output being paralleled with 
other generators only on the high- 
voltage switchyard bus. A unit can 
be operated independently on a trans- 
mission line in certain emergencies. 
Each main-unit generator delivers its 
output through a bank of three single- 
phase, 36,000-kva oil-immersed, water- 
cooled, inert-gas-filled transformers, 
with 13,600-v delta-connected pri- 
maries. The secondary windings are 
Y-connected, to produce a line voltage 
of 230,000-v. One bank of 3 trans- 
formers is provided with both 115,000 
and 230,000-v, Y-connected, full-ca- 


pacity secondary windings, so as to 
deliver the output from that generator 
at either or both of these voltages, or 
to permit the transfer of energy from 
one system-voltage to another, with 
the generating unit disconnected. 

The neutrals of the high-voltage 
lines may be grounded solidly, or 
may be ungrounded by neutral dis- 
connecting switches, with over-voltage 
protection provided by a lightning ar- 
rester from the neutral point to 
ground. This ungrounding of the 
transformer neutrals is provided for 
the purpose of reducing fault-cur- 
rents from single line-to-ground faults 
to the same magnitude as currents 
produced by other types of faults, 
thereby reducing the interrupting 
duty required of the line circuit 
breakers. This is accomplished by 
ungrounding the neutrals of two 
transformer banks when four banks 
are bussed together. 


Transformer Construction 

Five of the main-unit banks of 
transformers are of core-type con- 
struction. The two banks of 25,000- 
kva transformers for the units which 
were borrowed from Shasta Power 
Plant are of similar construction. One 
main bank of 36,000-kva transformers, 
is of shell-type construction, with 
forced circulation of insulating oil. 
The transformers are located on a 
deck between the dam and power 
house, where provisions are made for 
moving them, on their own trucks 
and a transfer car, between their 
installed positions and a service bay 
in the power house, or to spare posi- 
tions on the transformer deck. 

Connections from .the generator 
terminals to the transformers are 
made by enclosed, isolated-phase 
buses, passing through openings in 
the wall of the structure, along the 
upstream side of the power house. 
Provisions are made on the bus struc- 
ture, from each of the first six gen- 
erators in the left power house, for 
connections through disconnecting 
switches to future circuits to the 
pumping plant, where two 65,000-hp 
motor-driven pumps will be connected 
through oil circuit breakers to the 
leads from each generator. 


Lightning Arresters and De-icing 
Switches 

Lightning arresters for the high- 
voltage connections to each trans- 
former bank are suspended from 
structural steel supports on the ad- 
jacent slope of the dam, and are con- 
nected to the high-voltage lines 
through disconnecting switches, which 
are mounted on structural steel sup- 
ports built over the transformer trans- 
fer tracks. The high-voltage con- 
ductors extend from anchors on these 
structural steel supports to take-off 
structures on the power house roof, 
and thence to the switchyard, about 
one mile distant, at the west end of 
the dam. A similar switchyard will 
be provided near the right end of the 
dam for the right power house. 

(Continued on page 118) 
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HE’S NOT UBIQUITOUS 


ONE of our readers in telling about some of 
his troubles expressed his great need for a 
warning device in his refrigerating plant. 
“Does anybody,” he asks, “make a warning 
device that will go off when the ice machine 
is running below temperature? | haven’t got 
a man in the outfit that understands this 
refrigerating equipment and | have to keep 
my eye on the dial all the time. The first 
week | took over the job of running this hotel 
plant, | was so busy getting settled that | 
forgot the darn thing for a while and while | 
was attending to other matters the darn 
system froze up and we lost about 100 Ib of 
meat in the boxes. Boy! Just imagine the 
howl that would go up if that ever happened 
these days. It is a tough job trying to keep 
track of a thing like that and at the same 
time doing all the running around an engi- 
neer in a hotel has to do these days. Some 
kind of a warning system with a light or bell 
or both that would let me know when a crit- 
ical condition was reached would be a great 
help.” 


It’s a simple request but if anyone reading 
this can suggest a device of this kind we 
will be glad to pass the information on to our 
hotel friend. 


ww 


CONTENTS 


The Meaning and Use of Entropy 
By Tyler Hicks 


Practical Hints and Kinks... ...... 2... 0.2 ccc ccc cece 


Steel Tubing Straightener 

Ventilating Boiler Drums 

Making Water Gage from Old Steam Gage 
Mercury Contractor Speeds Coil Testing 


The Boiler Fireman’s Handbook 
By J. R. Darnell 


Repairing Short-Circuited Field Coils............... 


a 


How to Maintain Lighting , 
Staggering the Operation of Electric Welders 
Devulcanizer Takes Off Like a Rocket 


Letters and Comments... ... 


Water Cooled Thermocouple and Gas Sample 
Construction 

More About Chief Engineers 

Education vs. Experience 


Questions and Answers 

Can He Control Gas Engines from Steam Heating 
System? 

Why Is Barometric Condenser Water Backing Up? 
How Calculate Efficiency of This 2500-kw Turbine? 
Why High Potential to Ground But Little Current? 
Why Is Water Level Hard to Control? 
The Mystery of the Missing NH, 


Chart Showing the Melting Points of Metals and Color 
Pet as Ge ce eee eC occ eds Cas ceewerees 





A Section of Power Plant Engineering Devoted to 
PLANT OPERATION AND MAINTENANCE 


Technical Publishing Company 
53 West Jackson Blvd., Chicago 4, Ill. 





April, 1945— POWER PLANT ENGINEERING — Chicago, III. 





The Meaning And 
Use of ENTROPY 


In scores of books and in hundreds of articles at- 
tempts have been made to explain the term entropy 
in non-mathematical language; all sorts of diagrams 
have been drawn to give the practical operator a 
mental picture of entropy, yet, despite all these 
efforts, the meaning of the term is still obscure to 
many engineers. This article by Mr. Hicks does 
not attempt to "picture" entropy; it merely ex- 
plains that it is a factor which permits a more 
practical diagram of the heat received by a sub- 
stance to be drawn and points out the analogous 
relationships with other terms more understandable 


By Tyler Hicks 





OPERATING MEN are sometimes in- 
clined to look upon entropy as being 
a very theoretical property of a fluid. 
On the contrary, a thorough under- 
standing of the meaning of the word 
will open a huge field of power en- 
gineering calculations. This article 
is designed to point out the anal- 
ogous relationship which exists be- 
tween entropy and other readily 
understandable, and more palpable 
quantities. 

All energy changes can be mathe- 
matically expressed as the product 
of two factors and may be repre- 
sented on paper by means of the 
area of a graph. One factor is laid 
off on a vertical scale (ordinates) 
and the other on a horizontal scale 
(abscissae). If, as in Fig. 1, the re- 
sulting graph is a rectangle, its area 
is equal to the product of the base 
and the altitude. For the case illus- 
trated, where the distance is 6—2 
or 4. 

Work = Force X Distance 
W=5 x 4=20 ft lb 
Area = Base X Altitude, 
A = 4x5 X20 square 
units 

Similarly, the work done by a gas 
on a piston may be represented as 
shown in Fig 2. 

Work = average absolute pressure X 

change in volume, or 
WP (v. Vi) 

This diagram shows that the work 
done on the piston (often called posi- 
tive work) is also equa! to the pro- 
duct of two factors. If the piston 
does work on the gas, such as in the 
conventional air compressor or com- 
pression refrigerating machine, then 
the diagram graphically depicts the 
work done by the piston. This is 
often termed negative work, because 
the final volume of the gas is less 
than the original volume. Assuming 
that the piston remained stationary 
and that the gas pressure was in- 
creased, no work would be done on 
the piston because the product of the 
absolute pressure and the change in 
volume would be zero. This is shown 
in part B of Fig. 2. 


As all power engineers know, the 
P-V relations in an engine cylinder 
are always represented by a curve, 
Fig. 3. As before, the area under this 
curve is equal to the positive or neg- 
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ative work performed on the piston. 
Figures 4A, B and C shows P-V di- 
agrams for some common power 
plant equipment. In each case the 
total area represents the work put 
into the machine, while the area en- 
closed in heavy lines shows the work 


_which it is able to perform. The posi- 


tive or negative work is most fre- 
quently expressed in foot-pounds. It 
is the work which is available at the 
crankshaft, in the air tank, or in the 
water end of a pump. 
The thermal efficiency of a heat 
engine is expressed as follows: 
Heat converted into work 





Efficiency= 
Total heat supplied 
(1) 


Using the same reasoning as that 
employed when explaining the P-V 
diagram, it can be shown that if a 
diagram can be drawn showing the 
two quantities in formula (1), the ef- 
ficiency of the heat engine may be 
readily determined. To accomplish 
this entropy is used. Letting the 
ordinates represent absolute temper- 
atures and the abscissae, entropy, 
Fig. 5 is drawn. The area of this 
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Figs. 1-4. Diagrams showing the relationships between force, distance, volume, work, etc. 
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Figs. 5-7. Diagrams illustrating entropy and its application in the study of various heat cycles 


rectagle will represent the total heat 
received, just as the areas in Fig 4 
show the total work done. In order 
to have a product of T, the temper- 
ature, and another factor which will 
equal the total heat supplied to the 
machine, entropy is introduced. This 
leads to the statement that entropy 
is a factor which permits a more 
practical diagram of heat received to 
be drawn. Thus, entropy reduces the 
amount of work necessary in heat 
calculations. It is possible to de- 
termine the thermal efficiency of a 
machine from its P-V diagram, but 
the calculations required are much 
longer than those required if entropy 
is used. 

In this article the term “total 
heat” is used. Latest published 
steam tables list the total heat under 
the heading “enthalpy.” The terms 
“total heat” and “enthalpy” mean 
essentially the same thing. Enthalpy 
is a trifle more accurate when cer- 
tain factors are considered, but “to- 
tal heat’ is easier to understand. The 
only difference between the two 
terms lies in the means to use the 
same goal, namely, the total heat of 
a substance at a given pressure. The 


term “enthalpy” need not confuse 
you; just think of it as “total heat.” 

In order to more fully understand 
the meaning of the word, the follow- 
ing value for entropy may be de- 
rived. 

T (S) =H, 

or S=entropy = H/T 

H = total heat, Btu 

T= abs temp, Deg F 
In words, entropy is the heat energy 
transfer to or from a substance per 
degree of absolute temperature. 
Note the analogy between the prod- 
ucts PV and TS. 

Operating engineers generally 
deal with steam which is first at one 
temperature and pressure and then 
at another. Bleed points on a tur- 
bine and the exhaust of the heaters 
supplied from these points are an il- 
lustration of this statement. Ref- 
erence to steam tables will show 
that entropy changes with the ab- 
solute pressure. Also, carrying the 
analogy between PV and TS dia- 
grams further, it may be inferred 
that since the total heat supplied is 
represented on a TS diagram by an 
area, a change of entropy is neces- 
sary to secure this product. For the 


present only change of entropy is of 
interest. Using these ideas, the total 
heat shown by Fig. 5 would equal: 

H = abs temp, F x (S:—S:) (2) 
Figure 6 shows TS diagrams for the 
Carnot and Rankine cycles. 

The Carnot cycle efficiency is the 
greatest that may be attained by any 
heat engine operating between two 
given temperatures. Thus, if the ini- 
tial and final temperatures of a sub- 
stance used in a power cycle are 
known, the maximum efficiency can 
be shown to be: 

T, —T: 
E=———_— (3) 
Ti 

This formula may be easily derived 
by using the areas for positive and 
negative work shown in Fig. 6. It 
would be good practice for the 
reader to do this. 

The Rankine cycle is standard for 
vapor heat engines such as the steam 
engine and the turbine. Its maxi- 
mum efficiency is always less than 
that of a Carnot engine operating 
between the same_ temperatures. 
That this is true can be seen by com- 
paring the two areas in Fig. 6, as- 
suming the same initial and final 
temperatures. . The efficiency of the 
Rankine cycle is: 

H; — H: 
E = ——_ (4) 
H, —— h, 
where, 
H,= total heat of steam leaving 
boiler 
H:. = total heat of steam entering the 
condenser . 
h: = heat of liquid at temp. of con- 
densation 
There are three possible diagrams of 
the Rankine cycle. Each corresponds 
to a different degree of superheat of 
the vapor as shown in Figs. 7A, B 
and C. 

An example will illustrate one 
way in which the formulas and prin- 
ciples developed in this article may 
aid the operating engineer. 

What would be the Rankine cycle 
efficiency for a steam plant in which 
the boiler delivers steam at 150 psi 
abs to the prime mover and in which 
the condenser pressure is 1 psi abs? 
Using the steam tables and formula 
(4); 

1194.1 — 872 

E = ———————_ = 28.4 per cent 
1194.1 — 69.7 
What is the efficiency of a Carnot 
cycle operating between the same 
temperatures ? 

358 — 101 
E = —————- = 315 per cent 
358 + 460 
Thus, there is a difference of 3.1 per 
cent in the efficiency. 

Using his knowledge of other as- 
pects of power engineering the oper- 
ating engineer may bring them all 
together in order to track down 
losses in his plant. The following is 
a suggested program. 

1. Determine the maximum ef- 
ficiency of his plant by means of the 
Rankine relation. 
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2. From an indicator diagram or 
from the turbogenerator output (after 
the generator losses are taken into con- 
sideration), determine the actual thermal 
efficiency of the prime mover. It is here 
assumed that the operator is familiar 
with the use of conversion factors be- 
tween work and heat. Difference between 
this value and the Rankine cycle will 
yield the losses in the prime mover, 

3. By determining losses in the boil- 
ers, piping, and auxiliary apparatus, a 
complete heat balance of the plant may 
be drawn up. 


4. Comparison of the losses with 
generally accepted values will reveal any 
wide. variations. If descrepancies do 
exist, further investigation of the par- 
ticular part of the cycle involved should 
be carried out. 

It can thus be seen that with the 
correct combination of “figuring” and 
practical mechanical work, the efficiency 
of the average power plant can be made 
more nearly equal to the theoretical lim- 
iting value. The results, of course, are 
obvious. 


PRACTICAL HINTS 
AND KINKS 


Steel Tubing Straightener 


THE ACCOMPANYING illustration shows 
a device which was made up by two 
workers, Howard Knisely and Frank 
Babcock, in the shops of the Cooper- 
Bessemer Corp., at Mount Vernon, 
Ohio, for the purpose of straightening 
steel tubing. 

This tubing, of % and 5/16-in. diam, 
is received in large coils and, previously 
had to be unwound as needed, straight- 
ened with a paddle, then bent and formed 
to fit a specific connection. With the 
new device shown in the photograph, 
the coil is simply positioned over a 
‘bracket at the side of the contrivance, 
the loose end is threaded through the 
rollers and the tubing is straightened by 
pulling it out along a horizontal tray 
where it is measured and cut off to the 
required length. 


With nearly a mile of such tubing 
used monthly in the assembling of 
Cooper-Bessemer Diesel engines, the 
great saving in time and effort through 
the use of this machine is obvious. 

It was made of a few odds and ends 
of metal and a series of five small 
rollers. 


Ventilating Boiler Drums 
By H. McKenna 


IF you EvER worked in the upper 
drums of one of a pair of dual setting 
water tube boilers, with the fire on the 
other side of the party wall going hell 
bent for leather, you'll be quite willing 
to admit that the temperature does much 
to promote the idea that you, as well as 
the fire, are hell bent. 

And whatever doubts remain are soon 
dissipated by the additional discomfort 


Simple time-saving tubing straightener devised by Cooper-Bessemer workers, Howard Knisely 
(left) and Frank Babcock (right) 


of the dust, if the job is turbining, or 
by the fumes, if Apexior type treatment 
is being applied to the hot metal. 

Air circulation can be induced by 
electric fans, but in that case the work- 
man is exposed to a concentrated air 
current which, in his heated condition is 
not so good. And of course the bathtub- 
electric apparatus-method of exit from 
this more or less sweet life is always 
just around the corner when using elec- 
tric equipment in the vicinity of the 
boiler, grounded as it is, (like the bath- 
tub) through the water main. 

The simple device described here may 
or-may not be new, I don’t know. But 
it sure is the answer to the maiden’s 
prayer, if by now: maidens are scaling 
boilers. 

It is made up of 8-in. or 10-in. stove- 
pipe in two sections, which telescope to- 
gether. One end is inserted in the man- 
hole of the lower drum and the other 
in the most convenient explosion door 
aperture, the surplus opening at both 
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Arrangement for ventilating boiler drums 


ends being blocked off with the end of 
an old pasteboard carton cut to fit around 
the stovepipe. 

The manhole plates are then inserted 
in the two upper drums not being 
worked on. ‘ 

At this stage of the game it will be 
found that air, in excess of quite a few 
oodles, is entering the open upper drum, 
traveling down the tubes to the mud- 
drum, through the stovepipe to the 
smokestack via the explosion door, in 
intimate association with all the dust 
and/or fumes generated by the guy or 
maiden, as the case may be, in the boiler. 

Should he or she, howl about the 
cold, and believe it or not, that is what 
happened in our case, even in the front 
drum, the cyclone can be tamed to a 
summer zephyr by proper manipulation 
of the smokestack damper. 

A rigid vent pipe would work just 
as well, the advantage of the telescope 
being that it gives you a choice of posi- 
tions which would be needed if you 
wished to vent the mud-drum through 
suction from one overhead. 

The dimensions given here were found 
suitable for a 100 hp Stirling boiler. The 
female half of the telescope is made up. 
For the rest standard stovepipe and 
elbows are O.K. 
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Making Water Gage 
From Old Steam Gage 


To MEASURE the amount of water 
from a 12 million gal per day cen- 
trifugal pump discharging over a weir, 
there was installed a water gage glass 
mounted on a gage board. The board 
was graduated for each million gallons 
going over the weir at any particular 
time but there was no means of ob- 
taining a continuous record of the rate 
of flow. 

I gave the engineer in charge, Guy 
Turrell, an old Bristol steam pressure 
recording gage and a few hints about 
making a recording water gage out of it. 

The accompanying sketch shows how 
this was done. A float chamber was 
made from a 4 in. boiler tube and fitted 
to an outlet from a gage glass. The 
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Showing how old recording steam pressure 
gage was converted to record water flow 


working parts of the Bristol gage were 
changed as shown. A drum and pinion 
gear was mounted so that a wire could 
be run over the drum and attached to a 
float in the float chamber below. The 
gear meshes with a quadrant to which 
the pen arm is secured and which has a 
fulcrum located so that one million gal- 
lons on a % in. movement corresponds 
to one inch on the gage board. 

CHRISTIAN BERTELSEN 

Engineer in Charge of Repairs 

Dept. of Water Supply 
Brooklyn, N. Y. 


Mercury Contactor Speeds 
Coil Testing 


A MERCURY CONTACTING device sug- 
gested by R. L. Bainbridge, a foreman 
at a General Electric plant, facilitates 
the testing of random-wound coils be- 
fore they are assembled in small motors. 


With the equipment formerly used, 
it was necessary to heat the wire in a 


‘gas flame and wipe while warm with 


alcohol to remove the insulation. The 
wires were then placed on two copper 
contacts and the necessary electrical test 
made. 


BUSHINGS COIL 
LEAD WIRES IN 


FIBER 
WATER SEAL: 


Fig. |. Details of mercury contactor for 


testing coils 


The new device originated by Mr. 
Bainbridge makes removing insulation 
unnecessary. The ends of the wires are 
placed in mercury pools and contact is 
made through the bare cross-sectional 
area at the end. A small amount of 
mercury is placed in a steel well with 
an opening and bushing of about one- 
sixteenth-inch diameter for the coil 
wires. The steel well is connected to the 
test equipment. The level of the mercury 
is maintained below the bottom of the 
bushing thus preventing it from spilling 


Fig. 2. Showing mercury contact coil tester 
in use 


out of the well. A safety seal of 1%4-in. 
of water is maintained on top of the 
mercury. It is seldom, if ever, necessary 
to clean or replace the mercury. 

The mercury contractor has made the 
test more positive and safer and has 
cut the time required for testing 50 per 
cent. 

















“That's what we get for hiring a woman!” 
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The Boiler Fireman’s 


BY J. R. DARNELL 


Handbook 


Draft—What it means. Fundamental Principles. Weight 
of Air and Flue Gases. Draft in Chimneys. Draft Loss. 
Forced and Induced Draft. Types of fans used. 


1X Natural and Mechanical Draft 


VERY BOILER FIREMAN should 

know the various means of pro- 
ducing draft, methods of control and 
how draft is measured. 

There are two meanings to the 
word “draft.” One definition is the 
flow of air or gases. Such draft is 
produced by either natural or me- 
chanical means. A second meaning of 
draft is pressure, usually expressed 
in inches of water or fractions of an 
inch less than that of atmospheric 
pressure. This is sometimes called 
negative pressure. If the pressure is 
greater than that of the atmosphere 
it is spoken of as positive pressure. 
As an example of the first meaning as 
expressing a flow of air, one might 
say: “I feel a draft in here” or “I 
think I caught cold sleeping in a 
draft.” The boiler fireman refers to 
the second meaning when he says to 





a fellow operator: “How much draft 
do you carry over the fire?” or 
“What’s the draft in the uptake?” 

Careful observation of draft pres- 
sure conditions in a boiler furnace is 
as important as knowledge of CO, 
and temperature conditions. Close 
regulation of draft even without any 
means of determining CO, and tem- 
perature will result in good combus- 
tion conditions in most instances and 
such regulation is necessary whether 
the air for combustion is obtained by 
natural or mechanical means. 

Natural Draft 

Natural or thermal draft is always 
produced by some form of chimney 
or stack. The flow of air and gases 
through a natural draft system is 
produced by the difference in weight 
between the hot gasses inside the 
chimney and a column of cold air 
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Fig. 1. The natural draft used for combustion in the operation of this boiler is produced by 
the difference in weight between a column (2) of cold air equal in height to the 200 ft 
chimney (1) 


of equal height outside the chimney. 
A great many people do not realize 
that air has measurable weight. There 
is a huge mass of air completely en- 
veloping the earth up to a height of 
some 50 miles. At sea level this air 


presses down on all surfaces with a 


force of almost 15 lbs per sq in. For 
example, let us assume a board, 12 in. 
square. Since it has a plane surface of 
144 sq in. the air pressure on this sur- 
face is more than 2100 lb. With such 
pressure how is it possible that we can 
lift such a board with one hand? The 
reason is that the air pressure is 
equal on all sides of the board. How- 
ever, if we were to place this board 
on top of a large pipe and exhaust the 
air from the inside of the pipe, then 
the air pressure on the upper surface 
of the board would approach the fig- 
ure of 2100 lb if we could obtain al- 
most a perfect vacuum inside of the 
pipe. 

Another classic example of the 
effect of air pressure is to invert a 
glass full of water in a basin of water 
and then while the open end of the 
glass is still under water firmly press 
a piece of paper over the end. Keep 
the paper pressed against the glass 
until the glass and paper have been 
lifted out of the basin. The air pres: 
sure will then hold the paper against 
the end of the inverted glass. 

Referring to Fig. 1, let us assume 
we have a stoker fired boiler con- 
nected to a chimney 200 ft high. The 
flue gas inside is at an average tem- 
perature of 550 F while the air out- 
side is at 65 F. Since the weight of a 
cubic fqot of air or gas is inversely 
proportional to its absolute tempera- 
ture we find that a cubic foot of air 
at 65 deg weighs: 


0.0807 X ea = 0.0756 Ib 
: 65 + 460 ; 

A cubic foot of flue gas at any 
given temperature and CO, value is 
slightly heavier than air as may be 
determined by Tables I to V in Chap- 
ter VII. For example, if we assume 
flue gas from Eastern bituminous 
coal with 14 per cent CO., as Shown 
in Table II, we find that one cubic 
foot of this gas at 65 deg weighs 
0.0784 lb. At 550 F this gas weighs: 


0.0784 Xt — 9.0451 1b 
‘ 550+460 


Since we have assumed a chimney 
200 ft high as shown at 1 in Fig. 1 
and a column of air of equal height 
designated as 2 as shown by the dotted 
lines, the difference between the 
weights of one cubic foot of air at 65 
deg and flue gas at 550 deg is 0.0756 
—0.0451 = 0.0305 lb for each foot of 
height. For a chimney 200 ft high 
and at sea level, the pressure per 
square foot at the base of this chim- 
ney would be 0.0305 x 200 = 6.1 Ib. 

Since a cubic foot of water at 
65 F weighs 62.33 lb, a water column 

*The figure of 460 is used on the Fahren- 
heit scale to indicate the temperature be- 
low zero at which all molecular motions 
ceases. It is the lowest temperature at 


which any, matter can exist and is called 
absolute temperature. 
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Fig. 2. This curve shows correction factors for computing the weight of a cubic foot of air 
at any altitude between sea level and 10,000 ft 
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Fig. 3. Types of fan blades used in forced draft fan wheels. A, Reverse curve. B, Radial. C, 
Backward curve 


1 in. high would produce a pressure 


The 


62.33 
of 2 5.194 lb per sq ft. 


draft pressure, therefore, which a 
chimney 200 ft high would produce 
at an average temperature of 550 F, 


6.1 
would be 5194 2? in of water 


if frictional losses are disregarded. 
The draft for any given chimney 
height can be figuréd in like manner. 

Figure 2 is a curve of correction 
factors for air densities at different 


elevations above sea level. For ex- 
ample, if we were to assume the fore- 
going conditions for a chimney 200 
ft high but at an elevation of 3000 
feet above sea level, the draft at the 
base of the chimney would be 1.17 x 
0.891 = —1.04 in. It should be noted 
that the higher the elevation the lower 


Fig. 4. Complete wheel assembly with blades of the backward curve 
type as shown at C in Fig. 3 


the draft pressure becomes for any 
given temperature. This is true be- 
cause the weight of a cubic foot of 
air or gas becomes less and less as the 
elevation above sea level increases. 
A cubic foot of air at 65 F weighs 
0.0756 lb at sea level but at the same 
temperature at an altitude of 10,000 
feet, it weighs only 0.0515 lb. Since 
its density is less, that is, since it 
isn’t so heavy it can’t support a col- 
umn of water of the same height as 
the heavier air at sea level. At 10,000 
feet, with the same conditions as pre- 
viously given for 3,000 feet, our chim- 
ney 200 ft high will produce a draft 
of only —0.8 in. 
Draft Loss 

Draft loss means the resistance to 
flow of either air or gas. With nat- 
ural draft the chimney must do all 
of the work whereas with forced or 


induced draft or a combination of 
both, one or two fans do some or all 
of the work of the chimney. Fans of 
these types will be discussed later 
under the heading of Mechanical 
Draft. 

In any draft system whether it is 
natural or mechanical there are cer- 
tain definite items of draft loss, the 
sum of which must equal the total 
draft pressure which the draft sys- 
tem is able to produce. Referring to 
Fig. 1 we see that as the air in our 
column 2 pushes into the furnace 
through the stoker grate and fuel bed 
and then through the various passes 


— 


Fig. 5. This is a wheel for a propeller type 
fan, used for either forced or induced draft 


in the tube bank it must first over- 
come the resistance of the grate and 
fuel bed, then the resistance of three 
passes through the tube bank includ- 
ing six right angle turns before pass- 
ing upward through the chimney. 
These are the resistances commonly 
found in a natural draft system when 
firing solid fuel. With oil or gas fir- 
ing, since there ‘is no fuel bed resist- 
ance to be overcome, the damper in 


Fig. 6. This is a complete assembly of the propeller type fan wheel 
of Fig. 5, mounted directly on a turbine shaft. Note the air inlet 


guide vanes around the periphery of the wheel 
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Fig. 7. Types of blades used in induced draft 
fan wheels. D, Forward curve. E, Radial at 
tip, forward curve at base 


the uptake can be adjusted more 
nearly to a closed position if the air 
is allowed to flow freely around the 
burners into the furnace with the 
least amount of resistance. 

If an economizer of air heater or 
both,. are added to the system, nat- 
ural draft ordinarily will be insuffi- 
cient to overcome the added resist- 
ance and an induced draft fan must 
be installed. A forced draft fan also 
must be installed if an air heater is 
added. 

Even if there is no air heater, if 
solid fuel is burned with stokers, the 
use of forced draft to overcome fuel 
bed resistance will permit closer con- 
_ trol of the draft in the furnace even 

though there be no induced draft fan. 
When a forced draft fan is used 
either with or without an induced 
draft fan, the draft system can be 
operated so as to produce the condi- 
tion known as “Balanced Draft’ in 
which the forced draft fan is oper- 
ated so as to produce just enough 
pressure to overcome the resistance 
through the grate and fuel bed and 
the damper between the boiler and 
the chimney or the induced draft fan 
is regulated in such manner that 
there is just enough draft to draw off 
the furnace gas and at the same time 
permit the draft in the furnace just 
above the fire to be maintained ‘at 
approximately atmospheric pressure, 
say about —0.01 or —0.02 in. water 
gauge pressure. This is impossible 
with natural draft since a greater 


pressure must be available to over- 
come fuel bed resistance. 

Before discussing the various kinds 
of draft troubles which may be en- 
countered and methods of draft meas- 
urement we will describe briefly the 
subject of mechanical draft since the 
same methods of measurement are 
employed with either natural or me- 
chanical draft and troubles of similar 
nature are experienced with either 
kind of draft system. 

Mechanical Draft 

Installations with forced draft 
only are much more common than 
those having both types of fans. Oc- 
casionally we find a plant, oil or gas 
fired, with an economizer installed 
between the boiler and the chimney. 
The added draft resistance of the 
economizer increases the total draft 
to such figure that the height of a 
chimney for natural draft only would 
be excessive. In such a case an in- 
duced draft fan is installed but no 
forced draft fan is needed. 


Forced Draft Fans 

Forced draft fans may be either 
of the centrifugal or propeller type. 
Centrifugal fans are so named be- 
cause the rotation of the wheel causes 
air or gas to flow outwardly off the 
ends or tips of the blades by centrif- 
ugal action. Figure 3 illustrates three 
common types of blades found in cen- 
trifugal forced draft fans, in which 
the blades marked A are those of the 
reverse curve type, B is the steel 
plate or straight radial type and C 
has blades with backward curve. Fig- 
ure 4 shows a complete wheel assem- 
bly of the latter type. Fans with 
blades of this type are the most effi- 
cient and since they have smaller 
wheels and operate at higher speeds 
for the same pressure conditions as 
compared to the other types, they are 
better adapted to direct connection to 
electric motors or steam _ turbines. 


Fig. 8. Complete assembly with blades of the radial tip type as shown at E in Fig. 7 


Operators must be careful, however, 
to see that no grease and dirt collects 
on the under side of the blades as 
this will throw the wheel out of bal- 
ance. 


Another type of fan which is com- 
monly used for forced draft on small 
stokers is the axial flow or propeller 
type fan. Figure 5 shows the wheel 
for this type and Fig. 6 illustrates the 
complete assembly of one of these 
fans with the wheel directly mounted 
on a turbine shaft. Note the inlet 
vanes which give the air entering the 
wheel a spin in the direction of flow, 
thus lessening the entrance shock 
and improving the efficiency. Note 
also the expanding or evasé type of 
discharge duct. This propeller type 
fan with alloy steel construction has 
been used for induced draft at high 
temperatures on certain industrial 
process operations.: 


Induced Draft Fans 


Fans with blades of the straight 
radial type as shown at B in Fig. 3 
are also used for induced draft. In 
addition there are those with blades 
having a forward curve as shown at 
D in Fig. 7. The blades shown at E 
in Fig. 7 have a forward curve at the 
base and are radial at the tip. Fig- 
ure 8 shows a large wheel of this 
type, built to operate at high speed. 
With induced draft a high chimney 
is not necessary. As a rule, a short 
stub stack on top of the building is 
all that is necessary. 


Steam Jets 


The use of steam jets of the type 
installed in the base of the stack on 
a locomotive may be considered as a 
form of induced draft. Such applica- 
tion, however, is costly, inefficient 
and should not be encouraged in sta- 
tionary boiler practice. 

In the next installment considera- 
tion will be given to the subject of 
draft gages, where and how to meas- 
ure draft and the troubles that may 
be encountered in the operation of 
draft systems. 





Repairing Short-Circuited 
Field Coils 


Field coils used on synchronous 
and direct current machinery can 
sometimes be corrected for internal 
shorts by removing the entire field 
coil and heating it to approximately 
100 C; dipping it in varnish while 
hot, allowing it to cool in the vernish; 
removing it from the varnish, and 
baking it again. It may be necessary 
to repeat this process several times 
in order to obtain a satisfactory re- 
pair job. 

If, however, the field winding is 
wound directly on the pole, the coil 
should be left assembled on the pole, 
and both the coil and the pole treated 
as one unit. 
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FOR THE PLANT 
ELECTRICIAN 


How to Maintain 
Lighting* 

HE IMPORTANCE of good light 

in industrial plants has a direct 
bearing on the quality and speed of 
work. Important, too, is the fact that 
good lighting has a great influence 
on employee morale. Plants that have 
a regular time to check up and clean 
lighting equipment find this practice 
is an indispensable part of their plant 
operation. 

With proper maintenance, the av- 
erage plant can obtain at least one 
third more light than with conven- 
tional maintenance methods, and 
without any additional purchases of 
critical materials, power, or lamps. 

It has been estimated that one 
man, working continuously, can clean 
and relamp fluorescent reflectors that 
provide light for approximately 360 
workmen. If the increased light 
which the maintenance man provides, 
through cleaning and relamping, in- 
creases the personal effectiveness of 
these 360 men only 0.28 per cent, the 
maintenance man’s time has been ac- 
counted for. 

Lighting maintenance consists of 
replacing lamps, cleaning lamps and 
reflectors, and maintaining proper 
voltage conditions. When the cost of 
maintenance is properly considered in 
relation to the cost of the entire in- 
stallation, it will be found that fre- 
quent cleaning of reflectors is the 
most economical method of obtaining 
higher-than-average light output. 


Should Lamps Be Group Replaced? 

Group replacement of lamps in a 
lighting system often can be justified 
by a reduction in the labor cost of 


* Abstracted from How to Maintain 


Electric Equipment, published by the Gen- 
eral El c¢ Co. 
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replacement. This method of lamp 
replacement requires that the origi- 
nal group of lamps be left intact until 
80 per cent of their average life has 
been reached. By this time, 20 per 
cent of the original group will have 
failed, and the balance will have de- 
livered 83 per cent of all the light 
they can deliver. At this point it is 
often less expensive to replace the 
entire group and discard all the lamps 
because the value of the useful light 
remaining in any lamp is that less 
than the cost of replacing the lamp 
individually. There are, however, 
some circumstances where group re- 
placement may not be practical. 
FLUORESCENT LAMPS—Fluorescent 
lamps offer the best opportunity for 
group replacement. Since a large 
number of lamps usually provide the 
illumination at any given location, 
individual outages do not seriously 
affect the light in adjacent areas. 
The lamps that have failed can wait 
for replacement until the time of the 
next group-replacement period. 
FILAMENT Lamps — If, in a large 
area, all of the lamps are operating 
at essentially the same voltage for 
the same length of time, group re- 
placements may be practical because 
lamp life will be reasonably uniform. 
However, when the light output per 
lamp is high, an outage may leave 
the nearby floor area relatively 
dark. In cases of this kind, group 
replacement is not practical. . 
MeERCuRY LAMPS — Group replace- 
ment of mercury lamps is imprac- 
tical in most cases because of the 
high output per lamp, as well as the 
high unit cost. In addition, it is not 
easy to determine the lamp life. 
Preventing Overloads on Wiring 
Systems 
Today many plants are faced with 
the problem of creating “production 
lighting” levels of 20, 30, or 50 ft- 


Fig. 1. A survey of 27 fluo- 
rescent lighting installations 
indicated: at left, various 
causes of depreciation in 
light output; at right, how 
the light as found could be 
restored to its initial effi- 
ciency 








candles for three-shift operation with 
a wiring system designed for only one 
or two watts per square foot. Where 
filament lamps are retained, in some 
cases the panelboard voltage has been 
doubled and 115-volt lamps operated 
two in series. This essentially doubles 
the illumination that can be obtained 
from a given wiring installation. 

Where fluorescent or mercury 
lamps are replacing filament lamps, 
the voltage can also be doubled, using 
236-volt ballasts or transformers. 
But the resulting illumination will be 
quadrupled, since the fluorescent or 
mercury lamps are twice as efficient 
as the filament lamps. In this way, 
reasonably modern lighting levels can 
be had without necessarily rewiring 
the plant. 

Cleaning Materials 

Many cleaners and detergents are 
suitable for cleaning lighting equip- 
ment. In general, since porcelain 
enameled, mirrored glass and pris- 
matic glass reflectors all have glass 
surfaces, the strength of the cleaner 
in most cases will not harm the sur- 
face; for example, alkaline com- 
pounds are frequently used. However, 
care must be taken in cleaning alumi- 
num reflectors, since an alkali will 
tend to attack the metal. Neutral de- 
tergents or special wax or wax-emul- 
sion cleaners which have been devel- 
oped specifically for cleaning alumi- 
num are recommended. 

It is suggested that the plant en- 
gineer consult representatives of com- 
panies which manufacture industrial 
cleaners. Such representatives are 
well acquainted with the various 
types of dirt found in plant interiors 
and the specific cleaners which will 
be most satisfactory. 
Tungsten-Filament (Mazda C) Lamps 

Tungsten-filament lamps are de- 
signed to produce the greatest amount 
of light for the lowest cost (at av- 
erage industrial-power rates) when 
operated at the voltages for which 
they are designed. Operating lamps 
at higher voltages than those for 
which they are designed, will result 
in increased lamp efficiency, but with 
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a sacrifice in length of life—which 
increases the lamp-replacement prob- 
lem. Undervoltage operation increases 
life, but sacrifices lamp efficiency— 
which results in an increased cost of 
light. A 5 per cent decrease in voltage 
results in approximately 16 per cent 
loss of light. Poor lighting can often 
be traced to gradual load increases 
that have decreased socket voltages. 

TEMPERATURE — Normal ambient 
temperatures have relatively little 
effect on filament-lamp efficiency. 
However, under extreme conditions 
of improper usage, certain difficulties 
may be encountered. These are: 
bulb blistering, loosening of the 
base, deterioration of the socket 
parts, and thermal cracks due to 
localized cooling when fixture parts 
are allowed to touch or hang on 
lamps. Occasionally violent failures 
of lamps occur because of thermal 
cracks. Such conditions are more 
often encountered with specialized 
lighting equipment for hazardous lo- 
cations, spot lighting, floodlighting, 
and radiant-energy heating than 
with equipment for general lighting. 

WATER STRIKING BULB—Premature 
failures of general lamps for light- 
ing (soft glass) often occur if they 
are located where rain, snow, or 
bugs can strike them. Such lamps 
should be protected by screens or 
glass cover plates. The use of hard- 
glass lamps, such as the 150-watt 
PAR-38 projector, spot, or floodlight 
lamps, will usually eliminate such 
failures. 

HAzarDous LOCATION—The Under- 
writers’ Laboratories have classified 
hazardous locations and have speci- 
fied recommended types of lighting 
equipment for such locations. Loca- 
tions where dust or dangerous gases 
may be encountered call for properly 
designed reflectors. Bare lamps 
should never be used in hazardous 
locations. 

Mercury (Mazda H) Lamps 

Mercury lamps for industrial serv- 
ice are principally the 400-watt H-1, 
and the 3000-watt H-9. Because of 
the great preponderance of 400-watt 
lamps, the following points refer par- 
ticularly to this lamp: 
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Fig. 2. With the aid of 
this chart, it is possible 
to determine the most 
economical period be- 
tween cleanings. Since 





the collection of dirt 
varies, the dotted line 
shows when the reflect- 
or should be cleaned in 
relation to dirt accumu- 
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lation. (Based upon a 
cost of 10 cents per 
cleaning.) 


Fig. 3. With the aid 
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of a simple chart, it 
is also possible to de- 
termine the most 
economical periods 
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ous costs per clean- 
ing 


VoOLTAGE—The light output of mer- 
cury lamps varies with voltage in 
approximately the same ratio as 
tungsten-filament lamps. Mercury- 
lamp transformers for the 400-watt 
lamp are equipped with four taps 
which permit proper adjustment to 
various line voltages. However, it is 
highly desirable that the line voltage 
vary less than 5 per cent plus or 
minus from the tap setting. It is 
desirable because of other features 
of mercury-lamp performance be- 
sides life. There is no definite rela- 
tion between the life of a mercury 
lamp and -the operating voltage or 
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light output, as is the case with fila- 
ment lamps. However, unsatisfac- 
tory performance may result if the 
transformer tap setting is not within 
5 per cent of the outlet voltage. 

Voltage dips of more than 10 per 
cent often cause the lamps to drop 
out of the circuit. However, if the 
leading lamp is operated by a Tulamp 
transformer, operating two lamps out 
of phase from a single-phase source, 
it can withstand a greater voltage 
drop than the lagging lamp, or a lamp 
which is operated from a single-lamp 
transformer. 





Staggering the Operation 
of Electric Welders 


AS INDICATED in our analysis of 
Problem 38 in the preceding issue, 
many of the solutions submitted be- 
sides those that were awarded prizes, 
were worthy of comment. Since space 
was lacking in the March issue, the 
discussion of the solutions is contin- 
ued here. 

Among the solutions that were 
“different” the one by Charles F. 
Lehr almost competes with Roland 
Berti’s scheme of tying relays to- 
gether by means of a string. Instead 
of string, Mr. Lehr uses a trough of 
mercury. A diagram of his relay, 
which he calls a “subway” relay is 
shown in Fig. 1. “After considering 


Fig. 1. Charles F. 
Lehr’s “subway” relay 


a variety of inverse time, thermal, 
and other kinds of relays,” writes Mr. 
Lehr, “stumbled upon a mechanical 
device which I prefer to call a ‘sub- 
way’ relay because of its resemblence 
to a subway car during the rush 
hours. 

“As shown, the device consists of 
12 relay coil magnets mounted in a 
single row, fitted with an armature 
arm to which is attached one pair of 
contacts and a displacement plunger. 
The contacts will close a circuit when 
the coil is energized providing there 
is displaceable space for the displace- 
ment plunger. 

“Each plunger is inserted in a cyl- 
inder and 12 of these cylinders are 
mounted in a row with their bottoms 
entering a closed reservoir so that 
cylinders and reservoir form a mani- 
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Fig. 2. Two alternative schemes for Mr. Lehr’s system 


fold slightly resembling a pipe organ. 
These cylinders would not be neces- 
sary if a frictionless and leak-proof 
packing was obtainable, but because 
of this lack, resorting to a hydro- 
static seal does the job very nicely. 

“It is important that each plunger 
have the same displacement when the 
relay is ‘closed’ to insure trouble free 
operation, but little or no difficulty 
is encountered if adjustment is made 
on each plunger when seven other re- 
lays are closed and with a reference 
height set. 

“It is possible to readily vary the 
number of welding machines that can 
be operated at once from one to 
eleven with only changing the amount 
of mercury which becomes ‘undis- 
placeable’ media once the air space 
is filled with displacement plungers. 

“Not knowing too much about the 
type of ‘Individual circuit breaker 
equipped with an overload trip’ that 
our hero speaks of, I prefer to men- 
tion two methods of connecting the 
‘Subway Relay’ so that if an elec- 
trically operated or hand operated 
breaker is in use, either may be used 
with a minimum of alterations. 

“Plan A (Fig. 2) calling for an 
energized holding coil would utilize 
a start button wired to the line side 
of the breaker and a stopping circuit 
wired in the load side to hold the 
relay ‘in.’ The contacts on the relay 
would in turn pull the breaker in or 
kick it out. 

“Plan B (Fig. 2) would make use 
of nothing more than a small selonoid 
or electro-magnet attached to a me- 
chanical lock on the breaker which 
would drop into place in the breaker 
latch rendering the breaker inopera- 
tive unless the selonoid was ener- 
gized. A knife switch could be used 
to close the subway relay if less than 
eight machines were operating or re- 
main ready to close if more. The 
selonoid would remove the lock and 
permit operation of the machine, al- 
though when finished the switch 
would have to be pulled out to ‘clear’ 
for another machine. 

“It is important to note that a 
very loose fit is used in the cylinders 
as the relay is prevented from oper- 
ating because of the power of the 
mercury to float the plunger (a force 
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equal to the weight of mercury dis- 
placed.) For our heros’ benefit I 
would suggest a light fuse be placed 
in control circuits for protection.” 


Four Schemes by R. E. Buffington 

R. E. Buffington of Philadelphia 
submitted four different schemes. As 
he put it in his letter, the one which 


may be considered best will depend 
upon how near “fool proof” the sys- 
tem has to be and also upon what 
kind of material is available. Mr. 
Buffington’s four schemes are shown 
in Fig. 3. 


SCHEME No. 1. This requires a sen- 
sitive relay. Although the diagram 
shows a plunger type relay, in reality 
it is an ammeter with contacts which 
can be set so that they will close at 
a given load. It must be calibrated 
with the shunt shown in the diagram. 
The upper contacts would be set to 
close at a little less than the 400 kw 
rating of the generator, and the lower 
contacts set at about 350 kw. At each 
welding machine there will be re- 
quired three lights—red, green and 
white—and a push button. It is rec- 
ommended that these lights be of the 
size often used in radio work, and on 
switchboards, %4 amp, 6 v, this volt- 
age being obtained from the lighting 
circuit through a small transformer. 
These lamps are not colored, but are 
placed in sockets of colored glass 
lenses. 
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These diagrams show only two machines 
for aach scheme. Identical equipment 
would be required foreach ef the 
twelve mechines. All relays are 
shown. in de-energized position. 








CODE 
Wit- Welding Machine 
2G- fush Button, C-Close 
1, R2, RS, RE, RS - Reloys. 
Lights @Red @Green @ white 


C-8.-Cirevit Breaker 
F Trip or Open 








Fig. 3. Four schemes suggested by R. E. Buffington 
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MAGNETIC SWITCH 
Fig, 4. Barry Turner’s scheme uses a contact-making ammeter 


The operation is, that if less than 
8 welding machines are operating, the 
contacts of relay R1 will be closed, 
as shown, and the green lamps will 
light up, indicating that an additional 
machine may be started. If 8 ma- 
chines are operating, the upper con- 
tact will be closed, lighting the red 
lamps and indicating full load on the 
generator. The next man ready would 
press and hold his push button, light- 
ing a white light at each machine, to 
inform others that he is ready and 
will start as soon as the load will 
permit. 


ScHEME 2. If it is desired to use 
small 110 v lamps, instead of the low 
voltage ones, the current would prob- 
ably burn the contacts on the main 
relay, since they would not be quick 
make or break. Relay R2 is similar 
in type to R1, but needs to have only 
one upper contact. It energizes a 
heavier duty relay R 3, which would 
have upper and lower contacts. 
This relay may be either plunger or 
clapper type. The operation would be 
identical with that described under 
Scheme 1. 


ScHEME 3. This scheme would lock 
out any additional machine circuit 
breakers, when eight machines are 
operating. It presumes that these 
machine breakers are push-button 
controlled, and that the breaker will 
latch in when closed—that is, that 
current does not remain on the clos- 
ing coil to hold the breaker closed. 
Relay R2 is as described under 
Scheme 2. Relay R4 is the same as 
R3, but only one set of contacts is 
required, these being open when de- 
energized. R5 is the same as R4, 
except that the contacts are closed 
when de-energized. When R2 is ener- 
gized by the current of eight ma- 
chines, it will energize R4, which in 
turn will cause the twelve relays R5 
to pick up and open the circuits of 
the closing coils. This prevents clos- 
ing of any additional machine break- 
ers, until the circuit is again de- 
energized by dropping off of part of 
the load. 
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ScHEME 4. This is a combination of 
the indicating lights of Scheme 2 and 
the lockout devices of Scheme 3. 
Remarks 

Admittedly, none of these schemes 
will absolutely prevent overloads on 
the generator. It is possible that two 
men will have additional machines 
ready and press their indicating push 
buttons at the same time (Schemes 
1-2-4), or close their breakers at the 
same instant, when relays R5 would 
permit (Schemes 3-4). In fact, all 
four could go into action at once. This 
does not seem very probable. If two 
men did start with 7 already operat- 
ing, it would mean a 12.5 percent 


overload for two minutes, which the 


generator should be able to take care 
of without trouble. 


Barry Turner’s Solution 

Barry M. Turner of Ticonderoga, 
N. Y., as shown in Fig. 4 used a 
contact-making ammeter in his solu- 
tion to the problem. Mr. Turner’s 
solution is typical of a number of so- 
lutions which used some sort of cur- 
rent measuring device to control re- 
lays of various types. Like -many 
others, however, Mr. Turner’s solution 
does not guard against the possibility 
of two or more operators pushing the 
starting buttons at the same time. 

“The ammeter shown in the dia- 
gram,” writes Mr. Turner, should be 
one having an adjustable contact- 
making device, set so that the con- 
tacts close when the generator is.de- 
livering rated capacity; in this case, 
when there are 8 welders in opera- 
tion. 

“A power relay actuated by the 
ammeter contacts is needed. This is 
shown as Relay A on diagram. 

“Besides the ammeter and relay 
mentioned above, there will be needed 
for each welder: 

1. A conventional type magnet switch 
with push button station. 

2. A solenoid operated contactor or 
relay so arranged that when sole- 
noid is energized, the contacts are 
open. 

“Referring to diagram of connec- 
tions, the operation is as follows: 


“Operation is started in a normal 
manner until the rated load is reach- 
ed. The ammeter contacts close when 
the eighth welder is started. This 
causes the main control circuit to be 
energized which in turn energizes 
Relay B which opens the starting 
push button circuit of each welder. 
This does not interfere with the ma- 
chines in operation, but prevents the 
starting of additional ones until the 
load drops sufficiently allowing con- 
tacts to open de-energizing the con- 
trol circuit and in turn Relay B closes 
the Starting push button circuit. 

“If our Hero’s operators are the 
extremely ambitious type, who grow 
impatient at the delay, they might 
hold the starting push button in its 
starting position in an effort to beat 
the next fellow. If only one did this, 
there would be no trouble, but should 
two or more block the starting button 
in and only one operator finished, the 
system would overload and, well, our 
Hero had better go see the recruiting 
officer and stop worrying about the 
Draft Board. 

“To overcome this possibility, Re- 
lay B should be selected from a type 
having adjustable time delay in clos- 
ing. By adjusting each relay to a 
different closing time, the main con- 
trol circuit could then limit the num- 
ber of machines working and thus 
prevent overloading. 

“Pilot lights could be installed at 
each station to indicate to the waiting 
operators as to when the system is 
“open” for business. 

“All the equipment needed is 
standard and if magnetic switches are 
already in use, they would require 
little or no changing to fit into the 
control scheme.” 





Devulcanizer Takes Off 
Like a Rocket 


As reported in the January issue 
of The Locomotive, the explosion re- 
cently of an unfired steam pressure 
vessel used for the purpose of devul- 
canizing rubber caused property dam- 
age loss estimated at more than 
$40,000 and seriously affected produc- 
tion at the plant for a long period of 
time. 

The vessel was nearly 7 ft in 
diameter by 33 ft long and had a ca- 
pacity of 10,000 Ib of scrap rubber at 
a single charging. Built for a work- 
ing pressure of 250 psi, there was 
actually 235 psi within the devulcan- 
izer when the failure occurred. The 
accident was caused when the door 
of the vessel blew off because it was 
improperly fastened. A rocket-like 
effect followed the escape of steam 
and the devulcanizer was torn off its 
foundation and projected rearward 
more than 50 ft from its original po- 
sition. 

In spite of the violence of the 
explosion and the property damage, 
fortunately there were no pe 
injuries. 
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HE GIVES LUNKENHEIMER VALVES 
SOMETHING OTHER VALVES 
HAVEN'T GOT 


He machines body guides down to 
precision tolerances, assuring a per- 
fect guide for the disc and creating 
a positive center line on which all 
subsequent machining operations are 
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LETTERS ano COMMENTS 


Water Cooled Thermo- 
couple and Gas Sampler 
Construction ‘ 


IN CHAPTER NO. 5 of the Boiler Fire- 
man’s Handbook, in the December, 1944, 
issue, readers were advised on page 101 
that the author, upon request, would 
furnish directions for constructing a 
water-cooled thermocouple. Such requests 
having been received, the following data 
have been sent in reply to them. 

In these war times, a priority certif- 
icate may be necessary to obtain brass 
tubing or even steel tubing, but aside 
from these difficulties the construction 
of a water-cooled thermocouple is rela- 
tively simple. As shown by the accom- 
panying drawing, any desired length of 
1%4-in. brass or steel tubing A of 12-14 
gage, is selected as the outer casing for 
the water cooled thermocouple. A circu- 
lar disc C of brass or steel with a 1%4-in. 
hole at or near its center, similar to a 
washer, is next brazed or welded into 
one end of the 1%-in. casing. A some- 
what similar disc D is also provided for 
the other end of the casing. 

A piece of. %-in. tubing B the same 
length as the casing is then brazed into 
the center hole of the first disc A. Next, 
disc B provided with two holes as shown, 
is slipped over a second length of %-in. 
tubing E with one end bent at right 
angles to form a nipple about 2% in. 
long as shown. This tubing is then in- 
serted into the annular space in the cas- 
ing between the center tubing and the 
casing wall. The end of this tubing E 
projecting into the casing is kept about 
1 in. from the far end. The center hole 
in disc D is then slipped over the center 
tubing and breezed into the casing as 
well as to the inner and outer tubes. 

Prior to the assembly and brazing of 
the tubing, a % in. diameter hole must 
be drilled into the outer casing about 3 
in. from the end, as shown at F. A nip- 
ple of % in. tubing about 2% in. long is 
brazed to this opening. This provides 
the outlet for the water. Conventional 
rubber and canvas water hose of suit- 
able length is clamped to nipples E and 
F. It is advisable to have the end of the 
outlet hose which is clamped to F placed 
in or near a floor drain or sink where the 
flow of outlet water can be observed. 
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ANY DESIRED LENGTH 


Thermocouple wires, strung on por- 
celain tubing must be tightly packed with 
asbestos rope in the center tubing. Since 
this water-cooled couple is to be used 
for high temperatures, the wire should 
be either of platinum and platinum- 
rhodium or chromel-alumel. 

In order to balance the weight of the 
water-cooled couple when moving it in 
and out of the furnace, a piece of 2-in. 
pipe, 6 to 8 ft. long, with a slot about 
12 in. long cut in one end, as shown at 
G, is slipped over the water connections 
of the cold junction end of the ther- 
mocouple wires. After the 2-in. pipe 
has been slipped over the thermocouple 
casing it can be held in place by set 
screws as shown in the drawing. The 
cold junction end of the couple can then 
be connected to binding posts provided 
in a fibre or bakelite block which can be 
attached to the 2-in. pipe. Lead wires 
can then be connected to the binding, 
posts and connected to the potentiometer. 

It may be of interest to note that the 
water-cooled casing may be used also for 


taking samples of high temperature fur- - 


nace gases by removing the thermocou- 
ple wire assembly and inserting a rubber 
stopper and glass tubing. 

Naperville, Ill. J. R. DaRNELL 


More About Chief 


« 
Engineers 

I woutp like to comment on W. T. 
M’s letter on incompetent engineers in 
the November issue. I agree that many 
but not all chief engineers are of the 
“know-it-all” type. Just now, at our 
plant, we have a chief who, to begin 
with, is not old enough to know all the 
answers, and judging from his attitude, 
never will know much about the engi- 
neering game. 

My old chief on shipboard taught me 
always to be ready and willing to listen 
to the other fellow as he may have 
something to say that -can prove valu- 
able. Since the last war, I have worked 
in a laundry, in a textile plant, also 
operated 12 ferryboats both side wheel 
and twin screw. In short, I have been 
able to accumulate a lot of knowledge 
in these 20 odd years, but I still have 
much to learn. In view of my own 
experience, I fail to see how any chief 
engineer can strut around, trying to 
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make one believe that he has all the 
knowledge in that little brain of his, 
I will wager if most chief engineers 
were put to a real test regarding their 
knowledge of the field, they would be 
found wanting. I know I would. Awhile 
back, I talked to a chief engineer on a 
subject relating to a feed-water heater 
that had the water leg removed. I told 
him that in my opinion this leg should 
never have been removed as it was in- 
stalled to take care of 3 lb pressure dur- 
ing the heating season. Believe it or not, 
a silly discussion followed which showed 
the utter lack of knowledge of this man. 

Most of my experience with chief 
engineers has been pleasant. The marine 
engineer as a rule is a regular fellow 
and is always eager for knowledge. To 
any chief engineer who reads _ these 
words let me say that it pays to listen 
to the other fellow even though you 
may not agree regarding the subject be- 
ing discussed. You may learn something 
which may be to your advantage in the 
future. 

It is far better to be devoid of ego 
than to have to save face. My advice 
to all chief engineers is to be a regular 
fellow and always to remember the days 
when someone had to teach you the 
things that you now know. 

Sam J. AYLinc 
Marine Chief 
Philadelphia, Pa. 


Education vs. Experience 


“FE IS FOR EXPERIENCE; there is no 
substitute!” To try to harmonize the 
views of Mr. Vancil F. Hill in the Sep- 
tember issue and Mr. William R. Green 
in the November issue:—I think that 
neither Mr. Hill nor any other advocate 
of education means to imply that a col- 
lege degree automatically qualifies a man 
to be senior operating engineer or boiler 
room foreman. Of course a college 
trained man in any profession, whether 
it be engineering, business, law, or med- 
icine must have practical experience un- 
der proper supervision before being given 
full responsibility for a job. If this pe- 
riod of training is too short, however, 
or omitted altogether, it will naturally 
result in the “old timers” of Mr. Green’s 
letter having a decreased respect for all 
college men. 

After getting some practice in apply- 
ing his education to practical problems, 
however, the college trained man will 
generally draw ahead of the man of 
equal natural ability who must depend 
upon experience alone. Why is this the 
case? To begin with, he has been able 
to learn in a short time fundamental 
laws and principles that both practical 
men and scholars have discovered by 
experiment and often bitter experience 
over centuries of time. This is some- 
thing that many people do not under- 
stand; that education is, in effect, con- 
centrated experience. Mr. Green recog- 
nizes the value of education by suggesting 
that the fireman study technical books 
and periodicals to prepare himself for 
advancement, But here again the col- 
lege man has the advantage because he 
has the habit of study and he is better 
able to understand the language and fol- 
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) Here 2 how Edward Valves cui PM 
and end costly pressure loss... 


Pressure drop is a fuel thief. Pressure loss through your small globe and angle valves 
can be reduced greatly by standardizing on Edward forged steel valves. Compare these 
flow lines to see how streamlined Edward forged steel valves.prevent the excessive turbu- 
lence that causes valve wear, let flow through with no sharp and sudden changes, and 
deliver maximum volume at the equipment where it's needed. 


,: 


This is the How through an 
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EDWARD Siveel VALVES 


The Edward Valve & Manufacturing Co., Inc. ¢ East Chicago, Indians 
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low the reasoning of these works which 
are, sometimes, really technical. 

Anyone who has studied engineering 
and related subjects, especially, has been 
trained to reason, to correlate cause and 
effect, and to ask, “Why do things work 
this way and why won't they work a 
better way?” 

Then the college man has had enough 
ambition to prepare himself, often at 
considerable sacrifice, to hold a good 
position, and this same ambition often 
helps make him a valued employee. If 
he can save one tenth of a pound of 
coal per kwh he is profitable to his 
employer. 

Now, how will more-college-men-in- 
power-plants affect present employees? 
In practically every issue of P. P. E. 


either the editor or some contributor is 
battling for more public recognition and 
more financial reward for power plant 
men. How can you expect to get it 
when both public and management thinks 
that any common, unskilled laborer, 
after maybe a few months as coal han- 
dler, is competent to operate a modern 
high pressure boiler or high speed tur- 
bine? Sure, licensing regulations are 
fine where they are in effect, but never- 
theless, if we can convince employers 
that college men in power plants will 
be profitable for them, we will find it 
profitable for us, too, whether we have 
been educated solely in the University 
of Hard Knocks or in the halls of learn- 
ing as well. Try it and see. 

Provo, Utah RicHarp P. Harris 








Questions 


And 


Answers 








Question No. 293 


Can He Control Gas En- 
gines from Steam Heating 
System? 


IN OUR PLANT we have steam en- 
gines driving generators and exhaust- 
ing to a large building heating sys- 
tem and a gas engine also driving a 
generator. We want to add another 
gas engine generator set, so we can 
use more boiler steam for heating. 


150 PSI 


Also, our electrical load varies over 
a wide range and sometimes fluctu- 
ates rapidly. 

Is there any sort of governor or 
control device we can get to operate 
the two gas engines automatically 
according to the steam pressure in the 
heating system so that the load would 
be divided automatically between 
steam and gas engines according to 
the heating system demand? When 
this demand decreased, the control 
would prevent the exhaust steam 





200 HP 
BOILER 











200 HP\ CONTy 
BOILER 


AUT. 
COMB. 


ied 








150 KW 
GEN. 
220V 
OC 





150 KW 


TO FW HEATING 
ANDAUXILIARIES ¢ 


me - f 


STEAM ENGINE 


RELIEF TO 
ATMOSPHERE 


PRESSURE 
REDUCING 








TO HOSPITAL 
HEATING 
SYSTEM 











PSI GAGE ae 


NATURAL GAS 





MAIN BUS - 220V DC 








I2OHP 


CIRCUITS 
LUI 





TO HOSPITAL ELECTRICAL 


ee 
1OOHP GAS ENGINE 
(STANDBY UNIT) 


__j “\7OKW GEN 


220Vv 0C 


of O.M.W.’s power plant, showing how steam and gas engines are connected to 


supply heating steam and electric power 


pressure from building up so much 
that steam must be -wasted to atmos- 
phere, as it often is now. When the 
heating system steam demand _ in- 
creased, the control would cause the 
gas engines to give up load to the 
steam engines so they would supply 
more exhaust steam. 

I would be interested in knowing 
if such a control device can be ob- 
tained or manufactured and exactly 
how it would work. Also, are there 
any automatic control installations of 
this sort at present? Of course, we 
can and do divide the loads between 
these engines manually at present but 
I'd prefer to do it automatically if 
possible. 

Our plant is shown diagrammati- 
cally in the attached sketch. There 
are three water-tube boilers, stoker- 
fired, of 200 hp capacity each, sup- 
plying steam at 150 psi gage to two 
uniflow steam engines, each driving 
a 150-kw, 220-v, d-c generator and 
exhausting at 5 psi gage to the heat- 
ing system. The present gas engine 
is rated at 120 hp and drives an 
80-kw, 220-v, d-c generator. The sec- 
ond gas engine set, which we are now 
getting for standby, I estimate should 
be a 100 hp or 75 kw unit. The fuels 
are Utah coal for the stokers and 
natural gas from Wyoming for the 
gas engines. This plant generates all 
our power; none is purchased. 

Utah O. M. W. 


Question No. 294 
Why Is Barometric Con- 
denser Water Backing Up? 


WITH OUR STEAM TURBINE, We are 
using a barometric condenser. Until 
5 months ago it worked fine; now 
we are having trouble. Water is com- 
ing back to the turbine from the con- 


‘denser. The cooling water pipe to 


the condenser is 6-in. and the tail 
pipe is 12-in. 

What I’d like to know is: Can 
there be too much water used in a 
barometric condenser and what is the 
cause of our present trouble? 
Covington, Ky. H. G. S. 


Answer No. 266 
How Calculate Efficiency 
of this 2500-kw Turbine? 


THIS QUESTION was asked in the 
July, 1944 issue, data being given on 
measured flows, temperatures and pres: 
sures as well as the manufacturer’s 
water rate and extraction curves. Tear 
sheets from that issue will be sent to 
those interested. In the October, 1944, 
issue, methods of calculation by Messrs. 
Heidecker and Fox were presented, 
while in the December issue, Julian P. 
Calvert demonstrated the use of the 
Mollier diagram and the ASME test 
code definition of engine efficiency. 

In studying the reply by Alfred W. 
Fox in the October issue, Ralph Mc- 
Kintey of the Brown Co., Berlin, N. H., 
raised the question of whether Mr. Fox 
should have allowed for the heat in the 
condensate returned to the boiler. Mr. 
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DEPEND ON CRANE... WHEN IT’S 
PIPING EQUIPMENT YOU NEED 


e ONE STANDARD OF QUALITY 


Boiler control system for regulating dampers 


ONE SOURCE OF SUPPLY e 


To keep piping at its best, to simplify 
and speed up deferred replacements— 
call on the Crane line. You choose 
from the world’s greatest selection of 


piping materials—in brass, iron and . 


steel. One source—your Crane 
Branch or Wholesaler—supplies on 
one order all your requirements. Every 
part is uniform in quality, backed bya 
single responsibility. Your whole task 
from ordering of parts to installing 
them is simplified—and at the same 
time you are benefiting by Crane Co.’s 
90-year leadership in the field of pip- 
ing materials. Below is an example of 
Crane complete lines—in Standard 
Iron Body Wedge Gate Valves. 


ONE RESPONSIBILITY FOR ALL PARTS 


SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate 
Valves with Brass trim are recommended for steam, water or oil lines; 
all-iron valves for oil, gas or fluids that corrode brass but not iron. 
Made in O.S.&Y. and Non-rising Stem patterns. 


Working Pressures 





Size of Valve 


Screwed or flanged end valves 


Hub end valves 





Saturated 
Steam 


Cold water, oil or 
gas, non-shock 





Cold water or gas, 
non-shock 





2 to 12 in. 
14 & 16 in. 
18 to 24 in. 








125 pounds 
125 pounds 
a“ 





200 pounds 
150 pounds 
150 pounds 





200 pounds 
150 pounds 
150 pounds 








*For steam lines larger than 16-in., Crane 150 pound Cast Steel Gate Valves are recommended. 
(For sizes under 2 in., use Crane Clamp Gate Valves.) 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. « Branches and Wholesalers Serving All Industrial Areas 
Qs 
VALVES - FITTINGS - PIPE 


CRANE acum: 
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Fox immediately explained why he had 
deliberately omitted this in his original 
answer and gave several additional ex- 
amples showing the difference made in 
the answers by assuming various pro- 
portions of condensate return. With the 
full permission of both correspondents, 
their exchange of letters is given below, 
for they bring out several points of value 
to turbine engineers in making efficiency 
calculations. 

Chould Condensate Return to Boiler Be 
Allowed For? 

In Mr. Fox’s ANSWER to Question 
No. 266 in October, Power PLant Enci- 
NEERING, in arriving at the amount of 
steam chargeable to power, he subtracted 
the Btu in feedwater to Boiler from total 
Btu in steam. Should he not have 
charged the full Btu to turbine and de- 
ducted Btu in condensate returned to 
boiler? 

Treated on an hourly basis, the fol- 
lowing would seem to be the solution. 
The 5 psi line to feed water heater is 
disregarded, as amount of steam was not 
given: 

Input to Turbine, 81,300 Ib per hr con- 
taining 1,236.3 Btu per Ib 

Extracted for Process, 63,700 Ib per hr 
containing 1,176.9 Btu per Ib 

Turbine Exhaust, 17,600 lb per hr at 77 

F = 45.0 Btu per Ib 

81,300 X 1,236.3 = 100,511,190 Btu 

63,700  1,176.9= 74,968,530 Btu 


25,542,660 Btu * 
17,600 X 450= 792,000 Btu ¢ 
24,750,660 Btu § 
* Used for power 
¢ Returned to boiler house 
§ Chargeable to power = 24.6 per cent 
Average hourly output of Turbine 1,880- 
kw = 6,416,440 Btu 
6,416,440 
24,750,660 
turbo-generator as a power producer. 
At % load generator is 94.8 per cent ef- 
ficient. 


25.9 we : 
os = 27.3 per cent = efficiency of tur- 


bine and condenser as a power pro- 
ducer. 
Berlin, N. H. 


= 25.9 per cent = efficiency of 


RALPH McKINNEY 


Calculations by Fox with Process Returns 
and Make-Up Assumed 

As Mr. McKinney has pointed out, 
there was a slight intentional error in 
the writer’s answer. The original ques- 
tion supplied no data on the quantity of 
condensate returned by process nor on 
the percentage of make up water used. 
The writer attempted to dodge the issue 
raised by Mr. Kinney by assuming suf- 
ficient exhaust steam returned from 
boiler feed pump and auxiliary process 
equipment to heat all condensate from 
both process and power to the feed water 
temperature of 227 F. This assumption 
was made to provide R.B.M. who asked 
the original question, with a relatively 
simple method of determining the per- 
centage chargeable to electric generation 
and the result obtained was considered 
sufficiently accurate for the purpose. 

The writer wishes to point out that 
it is impossible, in his opinion, to obtain 


a much more accurate answer without 
the data mentioned above. Whereas we 
may disregard the 5 psi steam, we should 
not completely disregard the heat in the 
condensate returned from process. If 
due allowance were made, Mr. McKin- 
ney’s method would give the correct an- 
swer. His solution makes use of data 
from steam tables based on 32 F. Be- 
cause his balance is not quite complete, 
a slightly different answer would result 
if the tables were based on, say 53 F, 
the temperature of the make up water. 
The percentage, obviously, should not 
change. 

This point will be demonstrated in 
the following examples. But before 
presenting them the writer wishes to 
emphasize the fact that the percentage 
of fuel chargeable to power should be 
the excess amount consumed when gen- 
erating electricity compared with the 
amount consumed if no electricity were 
generated, that is, for generating dry 
saturated steam for process at 43 psi 
gage from feedwater at the weighted 
average temperature of 158 F conden- 
sate and 53 F make-up. The writer will 
disregard reduced steam consumption of 
boiler feed pump, reduced furnace radia- 
tion losses, altered boiler efficiency, etc. 
Example |. 

Assume 100 per cent of 158 F con- 
densate from process and 0 per cent 
make up. 

Using Mr. Kinney’s figures and 
crediting process condensate in the same 
manner as power, 

63,700 1,176.9 

63,700 XK 126 


= 74,968,530 
= 8,026,200 


= 66,942,330 
= 24,750,660 


Chargeable to process 
Chargeable to Power 


Total 91,692,990 

Percentage chargeable to power = 
24,750,660 
—_———= 27 per cent 

91,692,990 

Example 2. 

Assume 0 per cent return of con- 
densate from process and 100 per cent 
make up at 53 F. In this case process 
should be credited with 53 F return, not 
328: 

63,700 1,176.9 

63,700 X 21 = 


= 74,968,530 
133,770 


= 74,834,760 
= 24,750,660 


Chargeable to process 
Chargeable to power 


Total 99,585,420 
Percentage chargeable to power = 
24,750,660 
————— = 24.8 per cent 
99,585,420 
Example 3. 
Assume 40 per cent make up. 
63,700 X 0.6 = 38,220 Ib per hr at 158 F, 
126 Btu 
63,700 X 0.4 = 25,480 Ib per hr at 53 F, 
21 Btu 
Then 
38,220 & (1,176.9 — 126) = 40,200,000 
25,480 X (1,176.9= 21) = 29,500,000 


= 69,700,000 
= 24,750,000 


94,450,000 


Chargeable to process 
Chargeable to power 


Total 


Percentage chargeable to power = 
24,750,000 
—————_ = 26.2 per cent 
94,450,000 

It is evident that the writer’s answer 
was approximately correct and fairly 
close to that obtained from the correct 
analysis suggested by Mr. McKinney if 
due allowance is made for process re- 
turns. In any event, there are other 
minor items directly chargeable to power 
such as condenser auxiliaries, which 
would have to be added if a truly cor- 
rect answer were desired. 

Westbury, L. I., N.Y. ALFrep W. Fox 

IN POINTING OUT a minor error on 
your part I was guilty of a greater one 
by assuming no return from process and 
that make-up water was at 32 F. Thank 
you for bringing this to my attention. 

You may be interested to know that, 
while in your part of New York state, 
the make-up water has an average tem- 
perature of 53 F, here in northern New 

Hampshire it is only 47 F. 

Ratpw McKInNeEy 


Why High Potential to 
Ground But Little Current? 


Answer No. 277 

The Current Has No Place to Go 

FROM THE VOLTMETER READINGS ob- 
tained by H.E.A., it is evident that none 
of the delta-connected coils of the trans- 
formers is grounded at any point, hence 
the voltage readings obtained have little 
or no significance. 

It will be seen from Fig. 1, which is 
a diagram of the circuit described by 
H.E.A., that while the voltmeter is con- 
nected from a phase to “ground” there 
is no true circuit path through which 
current can pass to the other phases, as 
would be the case if one of. the other 
phases was grounded. The circuit path 
may be said to be “dead-ended.” How- 
ever, a certain amount of current, even 
though it may be measured in milliam- 
peres, will flow into the ground. Its in- 
tensity will be in proportion to the ca- 
pacitance and resistance encountered 


therein. 
PHASE a 





185 VOLTS 
190 VOLTS 


PHASE-B 





PHASE-C 








Fig. |. Diagram by Kendrick showing origi- 
nal circuit described by H. E. A. 


It is this small amount of current 
multiplied by the resistance that produces 
the voltage drops of 185 and 190. For 
example, assume that the resistance en- 
countered is 1,000,000 ohms, that is, one 
megohm, then 0.000185 ampere would 
produce the 185 v indication. This small 
amperage, of ccurse, would not be re- 
corded on an ordinary ammeter. 

The condition which has given rise 
to H.E.A.’s question bears a certain re- 
lation to the voltmeter method of meas- 
uring the resistance on insulation, a 
method with which H.E.A. is no doubt 
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ELECTRICAL OPERATION IS AS MODERN AS POST WAR INDUSTRY MUST BE! 


How HAYS Combustion Control 


measures, coordinates, acts... AUTOMATICALLY 


MODERN COMBUS 


ION CONTROL 
VISUAL 





You See the 12 10 Facts of 
Ez 


in HAYS SAL 


The most comprehensive, most under- 
standable explanation of automatic com- 
bustion control ever compiled. Ask the Hays 
representative to show it to you. 


—  — om 
nono = oS 


© ONAALw ne 


. The purpose of Combustion Control. 
. How that Purpose is accomplished—3 


methods of control. 


. What results can be expected of each. 
. Elements of a good control system. 
. Elements of.a good controller. 


Coordinating the controllers. 


. Selecting the best system for your needs. 
. How Automatic Combustion Control 


operates. 


. How each individual controller oper- 


. How controllers are calibrated and ad- 


justed to fit requirements. 


. How controllers are stabilized to pre- 


vent hunting or over-travel. 


. Typical installations of Automatic Com- 


bustion Control. 


T’S LIKE HAVING a smart, tireless four-man crew on 
the job—the boss (Master Pressure Controller) who 
waits for the call from the plant for more steam, then c 
on the others to give him the necessary cooperation; the 
two men who control the Air (Air Flow Controller) and Fuel 
(Fuel Feed Controller) respectively; and the man who keeps 
the furnace draft constant (Furnace Draft Controller). 

To a central panel come reports of every fluctuation in 
every combustion factor, to be recorded and measured. 
Instantly accurate impulses go from the Master Controller 
to the Air and Fuel Controllers. These subordinate controls 
in turn transmit their impulses instantaneously to the damper 
or air control device and to the fuel feed device. Thus steam 
generation is kept in practically perfect balance con- 
stantly. 

You can see the many advantages—big savings in man- 
hours, important cuts in fuel bills, greatly reduced main- 
tenance. A big help in relating those benefits to your busi- 
ness is the Hays Visual Presentation of Automatic Combus- 
tion Control. A Hays Engineer can show it to you—no 
obligation, of course. A note to us will arrange it. 


CORPORATION 


MICHIGAN C INDIANA 
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* PHASE-B 








Fig. 2. Diagram by Kendrick comparing the 
grounded condition with insulation resistance 
measurement 


familiar. In Fig. 2, voltmeter X, placed 
across phases A and B reads the circuit 
voltage, in this case 440. If now the 
voltmeter Y is connected from phase A 
to the lead sheath of a cable whose in- 
sulation resistance is to be measured and 
the conductor of the cable connected to 
phase B, a voltage will be indicated, de- 
pending upon the value of the ohmic re- 
sistance of the insulation. This resistance 
value is obtained from the following 


formula R= Ry ja 4 in which 
y 
R = Resistance to be found 
v = Resistance of the voltmeter 

Vz and Vy = The voltmeter readings, re- 
spectively. 

Assume that the voltmeter used by 
H.E.A. has 100,000 ohms resistance, then 
the resistance of the ground path will be 


440-—-185 


100000 ( = 138,000 ohms 
185 


—— = 0.00134 amp. 
138,000 
or 1.3 milliamperes which represents the 
value of amperage actually flowing into 
the ground. 
Baltimore, Md. JosepH A. KENpRICK 


Answer No. 283 


Why Is Water Level 
Hard to Control? 


Be Sure Regulator Is Correctly Installed 

FROM THE INFORMATION given by 
G. B. regarding conditions in his plant, 
I am led to believe that the load varia- 
tion is the primary cause of his trouble 
in controlling the boiler water level in 
the new bent-tube boiler. 

I assume that the new boiler is 
equipped with automatic steam pressure 
control apparatus, while the two older 
boilers are controlled manually. In this 
case, the new boiler would operate at a 
range of 50 to 200 per cent of normal 
rating, which is a conservative estimate. 

When the steam output of the new 
boiler is reduced, the water level will 
drop, the feedwater regulator will then 
open and restore normal water level, a 
load increase then will cause the boiler 
to operate at a higher rating and the 
water will go to a higher level than is 
desirable. 

This will occur even with the feed- 
water regulator working perfectly and 
is due to increased ebullition within the 
boiler. If load changes occur at short 
intervals, it is probable the feedwater 
regulator will become inoperative due to 
the movement of hot boiler water to and 
from the lower connection to the ther- 
mostat element. Should this hot water 


pass the lowest point in the piping it 
will rise immediately to the thermostat 
element with sufficient heat to expand 
it and cause the feed control valve to 
open up when it should be closed. 

I know of one installation that on 
extreme load change would throw the 
feedwater regulator wide open due to 
a sag in the pipe between the boiler 
drum and the lower end of the thermo- 
stat, the sag or low point was 4 ft from 
the boiler where it could have been 10 ft. 
The piping was corrected and the trouble 
ended. 

I would suggest that G. B. check the 
position of the feedwater control valve 
especially at high water level, to ascer- 
tain if it is sticking or if it is failing to 
close for any other reason such as hot 
thermostat tube. Also check for leak- 
age of the blowdown valve usually 
placed in this line, this pipe should be 
nearly room temperature. His trouble 
may also be caused by scale or other 
obstruction in the circulating tubes of 
the boiler. : 

I would also suggest that steps be 
taken to equalize the variation in steam 
output on all the boilers, as the water 
level in the old boilers remains normal 
it is evident that there is. little variation 
in their output when a load change oc- 
curs. 

It is my opinion that placing iron 
plates along the sides of the dry pipe 
may help prevent carry-over, but to do 
this would only be making the best of 
an undesirable condition. 

Elmira, N. Y. Frank Hoskins 


Another explanation of and cure for 
the difficulty is offered by John P. Baden- 
hausen of Philadelphia, Pa. He states 
that in G. B’s four-drum bent-tube 
boiler, when the steam demand increases 
rapidly, causing a drop in boiler press- 
ure, there is a tendency for the water in 
the bottom drum or so-called mud drum 
to change from water into steam. This 
sudden expansion of the water in the 
mud drum forces the water to relieve 
itself, pushing the water and steam mix- 
iure up into the upper drums qnd tend- 
ing to start priming. 

This action, he says, produces a wide 
difference between the water levels in 
the three upper drums, as shown by 
numerous tests. In some cases, he points 
out, the water level in the front drum 
may rise or fall several inches below 
normal, while the level in the rear drum 
may fall so much that there will be a 
difference of from 20-in. to 4 or 5 ft be- 
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tween the rear and front drum levels. 
The level in the middle drum remains 
more nearly at the required normal al- 
though it too will fluctuate somewhat. 

To prevent priming under such con- 
ditions, Mr. Badenhausen advocates re- 
ducing the amount of water in the mud 
drum, so that no excessive swelling will 
occur, by the installation of,a secondary 
removable displacement drum inside the 
original mud drum, with sufficient space 
for feeding water to the tubes but 
temporarily isolating the great mass of 
this mud drum water from immediately 
expanding its volume. This secondary 
displacement drum installation, a pat- 
ented device of Mr. Badenhausen’s de- 
sign, is called a throttling diaphragmatic 
priming preventor. 


Answer No. 285 
Does Motorizing of Gener- 


ator Reverse Its Polarity? 


Field Polarity Stays the Seme 

THE GENERATOR in this instance, be- 
ing a shunt-wound machine, maintains 
the same field polarity whether operat- 
ing as a generator or motor. This is a 
fundamental basic relation explained in 
every elementary textbook describing 
details of generation as well as the prin- 
ciples. Actually, however, the direction 
of armature current changes, from which 
we have this basic principle: To operate 
a shunt-wound motor as. a generator, and 
to maintain the same terminal polarity 
as it had when operating as a motor, it 
must be revolved in the reverse direction 
to that in which it revolved as a motor. 

The appended elementary diagrams 
are intended to indicate the changes in 
the current flow of a battery-charging 
generator for the conditions referred to. 

Actually, what happens is the lower- 
ing of the induced generator voltage to 
such a value that the battery voltage is 
actually higher and the direction of the 
current in the line connections .or rather 
the terminals of the armature changes 
as indicated; the shunt field being merely 
a branch circuit to the armature circuit 
and, as shown by the arrows, has the 
current flow in the same direction in the 
field circuit for either condition, i.e., the 
same polarity. 

Incidentally, modern type reverse cur- 
rent relays should be little trouble and 
will function correctly if kept free of 
dust (fibres etc.) and the contacts in con- 
dition. 
Brooklyn, N. Y. C. O. von DANNENBERG 
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[Rk] = FiELO RHEOSTAT 
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AS MOTOR 
FIG.2 


PLUS (+) GENERATOR TERMINAL BECOMES MINUS(—) MOTOR TERMINAL 


Figs. | and 2. Diagrams by von Dannenberg showing how field polarity remains same for 
generator operating as motor 
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KEEP A COPY OF THE U.S. 
GASKET CATALOG HANDY 
Revised, and up to date, this new catalog 
gives complete data, specifications, and 
other details of the Ajax line of gaskets. 
A copy is yours for the asking. Write 

today ... no obligation. 


METAL and ASBESTOS 


GASKETS 


Gaskets are cheap . . . until they fail in service, 
and then they’re the most expensive item in the 
installation. So it’s good insurance to know your 
gaskets and who makes them. 

U. S. AJAX gaskets are produced by men who 
have over a quarter of a century of specialized 
gasket experience . . . men who have improved 
on gasket design and construction until there 
isn’t a better gasket made for pressures from 
10 psi to 3500 psi. 

Here are the facts: AJAX gaskets are con- 
structed of a single ply of metal, preformed in 
a U-shaped groove, and spiralwound from the 
inside to the outside. Between each metal ply 
there are inserted two parallel thicknesses of 

UGASCO Asbestos filler, one on either side of the U 
gtoove. A free air space... a “breather space” . . . between 
each thickness of filler assures that the gasket expands and 
contracts in relation to internal pressure change. AJAX 
Spiral Wound Gaskets are used wherever a sure seal is 
required in any pipe line or similar joint. 


“THE GASKET THAT BREATHES” 


U.S. GASKET CoO. 


1596 PIERCE STREET, CAMDEN, NEW JERSEY 
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Answer No. 289 
The Mystery of. the 
Missing NH: 

SHapes of Ellery Queen, Asy 
Mayo, Hercule Poirot, Sherlock 
Holmes and the rest!—not to men- 
tion Dick Tracy! Maybe it’s not a 
mystery at all. We've certainly had 
a flood of answers on this one. Some 
of the brethren have had similar ex- 
periences and have found the answer. 

The question, asked in the Febru- 
ary issue by W. E. D. was: What be- 
comes of the $25 drum of NH; he has 
to put into his refrigeration system 
every month? What sort of leaks 
should he look for? Here are just a 
few of the tips from other engineers. 


Look for Leaking Head Gasket 

The case of W. E. D.’s missing am- 
monia was interesting to me. How- 
ever, it is not so mysterious if one or 
more of his compressors are of the 
head-jacketed type. Sudden, or some- 
times gradual, changes in the tem- 
perature of the heads will cause the 
gaskets to leak. This is especially 
true if the gaskets are of lead, since 


TEST FOR 


WATER OUTLET 


TO TEST FOR 
LEAKING HEAD GASKET 


VALVE aT 


oO 


Diagram of head-jacketed compressor, by Hol- 
man, showing how to test for gasket leak 


this metal is less resilient than the 
usual asbestos material. A small leak 
with head pressures above 150 psi 
could easily account for the loss of 
100 Ib of NH; monthly. 

If the jacket cooling water is 
spilled to sewer, large quantities of 
. absorbed ammonia could be carried 
away without detection. Also, this 
would probably be the case if the 
jacket cooling water were mingled 
with the condensing water, and recir- 
culated over a cooling tower. Am- 
monia may be so lost to atmosphere 
as fast as it is absorbed, and without 
being noticed. 

W. E. D. can check on his head 
gaskets without opening the jackets 
—assuming that his compressors are 
of this type. He needs only throttle 
either inlet or outlet valves for a few 
minutes at most, and test the heat- 
laden water with litmus paper. If the 
leak is severe enough to permit the 
: loss of 3 or 4 Ib. NH; daily, the test 
paper may not be necessary. W. E. D.’s 
nose may make the detection. 
Marissa, II]. GEORGE HOLMAN 


A Trouble-Shooter Says Smell the 
Cooling Tower 

HAVING BEEN a trouble-shooter for 
a large meat packing company a few 
years back, the problem of the miss- 
ing NH; which is bothering W. E. D. 


‘Newton, Kans. 


seems quite simple to me. If he will 


climb up on the roof of his plant, he. 


will no doubt smell where his am- 
monia is going. He apparently has 
some bad tubes in the condenser bank 
and the ammonia is being’ carried 
through the cooling system and out 
through the cooling tower. 

This is not an uncommon occur- 
rence for I remember several similar 
instances of this nature. One time in 
particular we were called to go from 
Danville, Ill. to Petersburgh on a 
rush job and as we were driving 
through Decatur, the engineer we 
were riding with was pointing out the 
company plant in Decatur where I 
had never been. I said we had better 
stop here now as they have a bad 
ammonia leak someplace. 

Well, we stopped and sure enough 
they were losing ammonia through 
the cooling tower. We worked all 
night and half the next day and then 
went on to the other job. This par- 
ticular plant had a drum condenser 
and we merely rolled in two new 
tubes and the trouble was solved. 
Hope this helps W. E. D. 
Washougal, Wash. W. E. SHIGHT 


He Found a Leaking Flange on Cylinder 

I HAVE HAD a Similar experience 
to the one described by W. E. D., 
which took me quite some time to 
locate. In my case, the ammonia 


would get away only in the summer: 


months when all the ammonia ma- 
chines were in operation. During the 
fall, winter and spring, we never had 
to charge any ammonia into the sys- 
tem. We finally observed that our 
ammonia trouble started when we put 
into operation one certain machine, 
although we could detect no ammonia 
smell anywhere. 

This machine is a_ horizontal, 
double-acting, steam-driven machine, 
16 by 42 in., with an open-type water 
jacket around the ammonia cylinder. 
We found a flange joint leaking where 
the discharge manifold bolts on to the 
cylinder. This flange is covered by 
about 6 in. of cooling water when the 
machine is running and conseqtently 
the water absorbed the ammonia and 
carried it off to the sewer. When the 
machine was shut down, the valves 
were closed. There being no pressure 
in the cylinder, the leak was not de- 
tected. 

We found this leak because the 
discharge water line from the water 
jacket of the machine to the sewer 
would corrode and clog up, while the 
other machines using the same water 
did not. 

This is just my experience and 
may not be any good to W. E. D., but 
he is welcome to it just the same. 
LELAND M. KENAGY 


He Is Not the Only One 
W. E. D. 1s Not the only refrig- 
eration engineer who has wondered 


what happened to the ammonia put © 


into the system. For a 110-ton plant, 
a cylinder of ammonia per month 
does not seem too far out of line, 
considering the inevitable loss through 


chemical change within the system, 
minor accidents, loss during neces- 
sary changes in piping, etc. The 
amount to be replaced will, of course, 
depend on a number of factors. 

A plant of this size no doubt has 
an automatic air and foul gas purge, 
which, by the very nature of the 
brute, is bound to lose a little am- 
monia. Any oil that is caught in traps 
and coils and blown out of the system 
carries with it a good deal of am- 
monia. Similarly, periodic draining 
of the old oil from a compressor 
crankcase will result in*the loss of 
NH. 

There may be an undetected leak 
of ammonia, either out somewhere in 
the open air or from the condenser 
into the cooling water. If the water 
leaked into the ammonia system you 
would find out about it in.a hurry, 
The ammonia, being at the high-side 
pressure, as against the usual water 
pressure of a few pounds, will go the 
other way and a pinhole in a con- 
denser tube can throw away a lot of 
refrigerant. If a large amount of 
make-up water is used in cooling such 
a loss might very well be undetected 
by smell. I would suggest draining 
the water out of the condensers and 
looking for leaks there. 

Flagstaff, Ariz. Haro.p S. SYKES 


A Number of Points to Check 

W. E. D. STATEs that he has checked 
the piping and valves for NH; leaks. 

No doubt he has also checked the 
stuffing boxes of the compressors. 
However, he may have overlooked 
the following possible sources of NH; 
loss: 

1. From the condensers into the 

cooling water. 

‘2. From the evaporator coil into 
the brine, if a brine system is 
used. ‘ 

3. From other evaporators, such 
as in water coolers. 

4. Losses from purging. 

Besides the above, it is possible 
that small piping leaks have been 
overlooked, especially if any pipe is 
located out of doors, or if the pres- 
sure carried is very low. 

Leaks at points where the piping 
goes through a wall, and at points 
where the piping is supported by a 
clamp, are sometimes difficult to lo- 
cate. External corrosion on sweating 
pipes is much greater at these points. 

Also if the safety valve outlets are 

piped to outside, the outlets should 
be checked for leakage. The cooling 
water from the condenser can be 
checked with litmus paper. The brine 
could be tested with Nessler’s solu- 
tion. 

In some plants evaporator coils 
are used for cooling water, which is 
in turn used for cooling other mate- 
rial. This water should also be tested, 
if such a cooler is used. 

In testing for leaks in low pres- 
sure return piping, it would be better 
to carry a higher pressure while mak- 
ing the test. 


St. Louis, Mo. JESSE L, ERISMAN 
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Copes Valves for simple level control. Left, direct-operated. : Copes Flowmatic Valves for steam-flow water-level control. 
Left, direct-operated. Right, relay-operated. 


Right, relay-operated. 


of a feed water regulator depends 
largely upon the merits of its control valve. For the valve 
actually regulates the feed supply. It determines the flow 
characteristics obtained. It should be responsive to the 
slightest command of the actuating element. And it should function 
smoothly and reliably under difficult operating conditions. , 
That’s why Copes Engineers have always emphasized valve design. 
Years of development and specialization in feed water control have 
fostered ‘know how’’ that we believe cannot be matched. There are 
several designs of Copes Valves for different classes of service, and to 
conform to various types of Copes Feed Water Regulators. All embody 
these valuable characteristics—(1) Each valve is equipped with valve 
ports having correct flow characteristics for the job. (2) Port areas are 
designed for the specified maximum capacity. (3) Valve plunger has high 
lift—conducive to accurate control. (4) Scientific balancing and minimum 
friction assure sensitive response without ‘‘chatter” or “jumping.” 
When purchasing feed water regulators, the soundness of Copes 
Valve design is an important reason why you should specify Copes. 
For other reasons write for Catalog 12-41. 


NORTHERN EQUIPMENT CO ¢ 452 Grove Drive, Erie, Pa. 
Feed Water Regulators » Pump Governors « Differential Valves » Liquid Level Controls » Reducing Valves & Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 


ONTROL VALVE 
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MELTING POINTS OF METALS AND COLOR SCALES 


MELTING POINTS OF METALS AND ALLOYS OF COLOR SCALE 
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325 HOURS OF SERVICE 


SUN DIESEL LUBRICANTS... 


eee reduce wear...keep rings free...cut maintenance 


Here's a record of continuous operation 
that proves the efficiency of diesel engines 
and the lubricating ability of Sun Diesel 
Lubricants. 


For more than four years the Buckeye diesel 
engine of a large Eastern manufacturer 
had been in continuous operation — 24 
hours every day — except for short peri- 
odic inspection overhauls. 


No replacements of bearings or liners had 


ever been made. The above photo is ample 
evidence of the excellent condition of the 
bearings when they were removed. After 
37,325 hours of operation every bearing 
was ready to be put ‘back into service 





again for many hours of extra operation. 


Wear protection is an outstanding quality of 
Sun Diesel Lubricants as proved by per- 
formance data received from operators of 
all types of diesel engines. These modern 
lubricants help keep operating efficiency 
at its peak by preventing ring sticking, 
formation of hard carbon, gum and sludge. 


For low cost operation and trouble-free 
maintenance, call in the Sun Engineer to- 
day. His recommendations and Sun Diesel 
Lubricants may be the answer to many of 
your maintenance problems. Write . . 


SUN OIL COMPANY ° Philadelphia 3, Pa. 
Sponsors of the Sunoco News Voice of the Air—Lowell Thomas 





=, ‘> SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 





Grand Coulee 
(Continued from page 92) 

On the steel structures spanning 
the transformer transfer track are 
also mounted de-icing switches. In 
case spray from the spillway water- 
fall causes ice to form on the con- 
ductors which connect the trans- 
formers to the switchyards, a circuit 
so affected can be cut off from the 
generator and from the switchyard 
buses, short-circuited at the switch- 
yard, and connected by means of the 
de-icing switches to a station-service 
unit, at low voltage. Building up the 
station-service generator field circu- 
lates sufficient current through the 
line to heat and relieve the ice-bur- 
dened circuit. 

Four mats of bare copper cable of 
200,000- to 500,000-circular-mil sec- 
tion, one under each power house and 
one under the riprap on each tail-bay, 
provide ground connections for all 
electrical equipment. Cables connect 
the ground mats to 750,000-circular- 
mil cables, which extend the length 
of the power house and serve as main 
ground-buses. Ground connections 
between plant equipment and the 
ground-bus can be opened for testing 
purposes. 

Switchyard Details 

The left 230-kv switchyard con- 
sists of 18 bays, in which the 230-kv 
transformer circuits from the power 
house terminate, and from which out- 
going transmission lines extend. The 
switchyard is of the double bus ar- 
rangement, with bus-sectionalizing 
switches provided to separate each 
bus into four sections. A loop circuit 
is provided to connect the bus sec- 
tions at opposite ends of the yard 
together, to facilitate switching. An 
8-cycle, 230-kv, 2.5-kva interrupting- 
capacity oil circuit breaker is pro- 
vided on the circuit from the trans- 
former bank of each generating unit 
to each 230-kv switchyard bus. 

Of six outgoing 230-kv transmis- 
sion lines, two parallel lines extend to 
each of three load centers. Four of 
these lines have single, 3-cycle oil 
circuit breakers, but two of the lines 
have two 2-cycle breakers, one to 
each of the two switchyard buses. 
All but two of the 3-cycle line cir- 
cuit breakers are of conventional con- 
struction. The other two line circuit 
breakers are of the oil-blast design. 

A somewhat unusual or inter- 
leaved connection of transmission 
lines is normally used, in which one 
line to each load center is connected 
to each of two main buses, rather 
than in the more common arrange- 
ment in which both lines to a load 
center are paralleled at both ends. 
This interleaved connection of trans- 
mission lines affords advantages in 
increased flexibility and system tran- 
sient stability, but since more lines 
and generators must be connected to- 
gether, it requires a somewhat greater 
interrupting capacity in line circuit 


breakers, hence 3.5 million-kva_ in- 
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terrupting capacity was specified for 
the more recently purchased line 
breakers, and those originally con- 
structed were converted to this ca- 
pacity. 

A few bays of a similar - but 
smaller 115-kv switchyard have been 
completed, near the left 230-kv 
switchyard. Two 115-kv transmission 
lines are served at present. 


Lighting 

The lighting system for the power 
house is in reality two separate sys- 
tems, one system for the control and 
service bays and one system for the 
main generator bays. Both systems 
are fed from the same dual 6900-v 
feeders. 

The control and_ station-service 
bays are lighted by a 115/199-v 4- 
wire, 3-phase system deriving its 
power from two banks of three 
6900/115-v transformers. The trans- 
formers are connected to the 6900-v 
feeders by hand-operated, fused, se- 
lector switches, so that they can be 
transferred from one feeder to the 
other, as required. Energy for lights 
in the generator room is supplied by 
a 115/230-v single-phase system, with 
supply transformers located in alter- 
nate bays. These distribution trans- 
formers can also be connected by hand- 
operated, fused, selector switches to 
either of the two 6900-v feeders. 

An emergency source of light is 
provided for certain areas by lamps 
served by the 250-v_ station-service 
battery. This system is interlocked 
with the normal alternating current 
lighting circuits so that it will cut in 
automatically in event of failure of 
the normal lighting service. The di- 
rect-current lights are located over 
each generator control board, over 
the 460-v and 6900-v distribution 
boards, and in the main control room. 


Heating and Ventilation 

The heating and ventilating sys- 
tem is made up of intake fans, ven- 
tilating ducts with built-in heaters, 
control louvers, and exhaust fans. In 
addition, space heaters are provided 
for supplemental heating. Except in 
the control room, no cooling has been 
provided except that obtained from 
the walls of the lower galleries, which 
are adjacent to the penstocks and be- 
low the level of the water in the tail- 
race. 

In normal summer conditions, air 
is taken into the building through ad- 
justable louvers located in the up- 
stream wall. This air, 30,000 cfm, 
is forced through ducts to the lower 
galleries in the main generator and 
service bays by 10 circulating fans, 
and allowed to rise through the build- 
ing. The air is then exhausted by 
three fans, located near the ceiling of 
the main generator room. Air circu- 
lation in the control bay is controlled 
mainly by one fan with a capacity of 
40,000 cfm. This fan is located in a 
plenum chamber into which 15,000 
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cfm of outside air normally is mixed 
with 24,500 cfm of inside air and 
forced through ducts to the individual 
offices. From the offices, the air is al- 
lowed to return through the corri- 
dors to the air shaft, and thence to 
the plenum chamber, or to be ex- 
hausted through the roof. In the ducts 
leading to the main control room, the 
air may be cooled by a cold-water 
radiator installed for this purpose. 
Besides the air exhausted from the air 
shaft, a system of exhaust fans has 
been installed to remove all the air 
from the machine shop, oil room, 
toilet rooms, and battery room. A 
fan is also connected to the air re- 
turn from the main control room so 
that this air can also be discharged 
without being recirculated. 

During winter months, heating is 
provided by electric heaters in the in- 
take ducts, and space heaters built 
into recesses in the walls of the 
building. The majority of the latter 
are equipped with motor-driven fans 
for circulation of air, and thermo- 
stats for automatic maintenance of 
temperature in the vicinity of the in- 
dividual heaters. The installed heat- 
ing capacity is in excess of 3,000 kw. 
It is estimated that this will be suf- 
ficient to maintain temperatures of 
65 and 70 F in the operating galler- 
ies, and 45 F in the generator room 
during the lowest probable outdoor 
temperature. 

Oil, Air, and Service-Water Systems 

Storage tanks for lubricating oil 
and insulating oil for the left power 
house are located in a vault in the 
extreme end of the building, beneath 
the deck north of the control bay. 
Two 18,000 gal tanks are provided 
for insulating oil, and two 5,000-gal 
tanks are provided for lubricating oil. 
Supply and drainage headers for each 
class of oil extend the length of the 
power house for local valve connec- 
tions to the equipment served. Pumps 
for transfer service, are located in a 
room adjacent to the tanks. Pro- 
vision is also made there for a com- 
bination centrifugal and filter-type 
purifier, although a portable centri- 
fugal purifier and filter press is pro- 
vided. Fire protection for the oil stor- 
age space is furnished by a supply of 
liquid carbon dioxide in high-pressure 
cylinders, with pipe and nozzle con- 
nections through which the gas can 
be released by means of an electri- 
cally operated valve, actuated by any 
one of several thermostats distributed 
about the storage room. Oil storage 
capacity of 19,000 gal is also provided 
in the left switchyard for the oil cir- 
cuit breakers. Oil piping extends from 
the switchyard oil house to each cir- 
cuit breaker, and a line connects it 
with the storage tanks in the left 
power house. 

Compressed air at a pressure of 
100 psi, for manual and automatic op- 
eration of the generator brakes, and 
to supply a system of convenient out- 
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Designed 
for longer life 


BE-TURN welding fittings contribute to 
longer life for any piping system in which 
they are used—by their greater strength, their 
smooth walls of uniform thickness, and their 
resistance to wear and corrosion. Welded pip- 
ing connections are permanently tight and 
leakproof, and the whole system becomes vir- 
tually a single pipe. Threading, caulking, gas- 
ket replacement and bolt tightening are elim- 
inated, thus doing away with potential causes 
of trouble in systems where other type fittings 
are used, 

Other Tube Turns advantages include lighter 
weight, greater efficiency of flow, more flex- 
ibility of layout. Because Tube-Turn welding 
fittings are stronger, they are safer. Mainte- 
mance costs are lower, insulation is easier. 
Specify Tube-Turn welding fittings for your 
next piping job, and reap the benefit of all 
these advantages. 

For complete information on the superiority 
of .Tube Turns’ exclusive manufacturing meth- 
ods and data on successful installations in many 
industries, write for Catalog 111. 








Selected Tube Turns Distributors in every principal 
city are ready to serve you from complete stocks. 


TUBE TURNS (Inc.), Louisville 1, Kentucky. Branch Offices: 
New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 
Dayton, Washington, D. C., Houston, San Francisco, Seat- 
tle, Los Angeles, 








Fused 
into one piece 


See how Tube-Turn welding 
fitting and pipe are fused 
into one solid piece of metal. 
The welded joint is actually 
stronger than the pipe itself. 

















TUBE-TURN  riringe:” ¥ 


TRACE MARK 
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lets for portable tools and general 
cleaning, is supplied by three V-type 
semi-portable air compressors and 
one horizontal compressor with an ag- 
gregate capacity of 1300 cfm. The 
compressors and receiver tanks are 
located in the pump and compressor 
room, adjacent to the oil handling 
equipment. Separate air compressors 
are provided in the dam for the ice- 
prevention, air bubbling system. 

Water for cooling the generators 
and transformers is supplied by 
water-jet eductors, which lift water 
from the tailrace by use of high-pres- 
sure water from the penstocks. Do- 
mestic water is obtained by chlori- 
nating river water. This supply will 
eventually be supplemented by water 
from pumps which drain the slide 
area of the bank above the left tail- 
race. 

Two main water-drainage headers 
run the length of the plant, one for 
general floor drainage and the other 
for unwatering the penstocks and 
draft tubes. These terminate in sumps 
in the control bay, where motor-op- 
erated pumps automatically main- 
tain the water level below fixed ele- 
vations. 

For the sewage system, two septic 
tanks are installed at a level above 
the normal tailwater elevation. Drain- 
age pumps are provided for the drain- 
age lines below the level of the sep- 
tic tanks. 


Transportation and Handling 
Facilities 

For use in constructing the dam 
and power houses, a railroad spur 
was extended to the dam from the 
nearest railroad junction, at Odair, 
Washington, about 25 miles distant. 
This railroad connects by switch sid- 


ings to a large utility building located 
near the left abutment of the dam. 
This utility building is used for the 
storing of large equipment, sandblast- 
ing, painting, and the partial assem- 
bling of heavy equipment. The build- 
ing houses a 75-ton gantry crane, 
which also travels over the sandblast 
area and a portion of the storage 
area. The railroad extends to the 
project warehouse, and thence to the 
power house and onto the service-bay 


_main deck, through the large door in 


the abutment end of the building. A 
similar large door opens from the 
service bay to the transformer deck, 
for handling the main transformers. 
Access from the utility building to the 
power houses and other parts of the 
project is also had by a 16-wheeled, 
200-ton trailer, which can reach the 
right side of the river by crossing the 
top of the dam. 


Two double-trolley bridge cranes 
are provided in the left power house, 
each equipped with two 175-ton and 
two 30-ton hoists. By means of struc- 
tural steel equalizers, one crane can 
apply both of its large hooks to a 
load, or the two cranes together can 
make an 875-ton gross lift, taking 
advantage of their overload capacity. 
The handling capacity was dictated 
by the necessity of handling the rotors 
of the main-unit generators, allow- 
ing the manufacturers some latitude 
in their design. Deliveries to the sta- 
tion-service power plant and ma- 
chine shop can be made through 
hatches in the service bay and ma- 
chine shop floors. A single-trolley 50- 
ton bridge crane with a 12-ton auxil- 
iary hoist was installed in the station- 
service generator room. 


Out-of-door cranes include a 14- 
ton single-leg gantry traveling crane, 


located on the draft-tube-gate bridge 
of each power house, for raising and 
lowering of draft-tube bulkheads. 
Two 150-ton gantry cranes are pro- 
vided, one on each abutment section 
of the dam, for handling the 115-ton 
coaster gates which close the pen- 
stock intakes. Twenty-five-ton move- 
able hoists on the latter cranes will 
handle emergency stop logs. The 
main transformers, situated on the 


‘deck between the power house and 


dam, are equipped with wheels which 
permit them to be moved onto a 
motor-driven transfer car that travels 
on lower tracks parallel with the 
power house wall. Additional tracks 
through the door into the service bay 
provide for moving the transformers 
from the transfer car into the build- 
ing, for maintenance purposes. Mis- 
cellaneous construction, repair, and 
service work is provided for by der- 
rick barges on the reservoir behind 
the dam, and on the river below the 
dam. 
Energy Available 

Grand Coulee Power Plant has 
taken the world’s record for power 
generated by a single plant in one 
month’s time. Although this record 
was reached in January, 1944, addi- 
tional capacity has since been_in- 
stalled. The energy economically 
available annually from the ultimate 
development at Grand Coulee is esti- 
mated to be somewhat more than 12,- 
000,000,000 kw-hr. Annual require- 
ments for pumping for irrigation may 
ultimately reach 1,970,000,000 kw-hr, 
all available from surplus summer 
water. Local consumption in _ the 
plant, dam, and associated village 
may reach 85,000,000 kw-hr annu- 
ally, leaving more than 10,000,000,000 
kw-hr of energy for sale. 





Fighting Chicago's 
Air Pollution 

(Continued from page 81) 
rection of this type of emission re- 
quires much more technical effort and 
application than does the abatement 
of the average visible smoke case. 
The harm done by plants discharging 
excessive amounts of dust and noxious 
sulphate gases, however, is much 
greater than that done by a stack 
emitting visible smoke, and great 
strides are being made in the abate- 
ment of former bad nuisnaces that 
were tolerated a decade ago, simply 
because they were not recognized. 


Air Pollution Tests 


In order to chart the progress 
made in reducing air pollution, the 
department makes monthly tests of 
the amount of dirt settling over the 
Chicago area. This dirt originates 
from many sources—among which are 
fuel and garbage burning as well as 


sources other than chimney discharge. 
Dust ’may emanate from various in- 
dustries, wind erosion of soil, loose 
dust blown from roofs, wearing of 
street surfaces, wear of rubber auto- 
mobile tires, droppage from trucks 
on city streets of material in transit 
and is often wind borne in dust 
storms from long distances outside 
the city. 

During the past decade the re- 
corded deposit of solids from the 
atmosphere has been reduced from 
a total of 96.4 tons per square mile 
per month in 1934 to 66.5 tons in 
1944. This reduction in dirt of ap- 
proximately one third of the amount 
deposited, is largely- because of con- 
trol of smoke in Chicago. Yet 66.5 
tons of dirt falling on éach square 
mile of the city’s 210 sq. mi. area is 
still too high and demands more 
vigorous action on the part of the 
city and the active cooperation from 
all classes of fuel users, to effect a 
further substantial reduction. 


Highway Construction 


WHEN MoToR TRANSPORTATION is 
again unlimited, highway construc- 
tion will become a major industry. 
Governmental units, ranging from 
municipalities to the Federal Gov- 
ernment, have already prepared ex- 
tensive plans, and when construction 
becomes possible, the results of war- 
time research and experience will be 
available, says the Industrial Bulle- 
tin of Arthur D. Little, Inc. Research 
on composition of road _ surfaces, 
methods of laying road beds, design 
of cross sections, routing of highways 
and other allied problems is now con- 
ducted by a large number of inde- 
pendent agencies, with the National 
Research Council’s Highway Research 
Board serving as a clearing house for 
new information and experience. As 
a result of the plans now being form- 
ulated, many authorities forsee more 
scientific treatment of all road con- 
struction and design problems. 
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BALDWIN diesel engine 


capacities from... 
150 to 1,050 horsepower 








Something new has been added to diesel 
engine cylinder liners—a new process to 
lengthen cylinder liner life and give the 
engine greater reliability—more hours of 
continuous operation. 

Chrome-plate, applied to cylinder liner 
bores, multiplies liner life 4 to 20 times, 
ring life 3 to 5 times, and reduces the risk 
of piston seizure. 

All this adds up to more satisfactory ser- 
vice and lower maintenance cost for your 
Baldwin diesel. 

Baldwin 4-cycle diesel engines are serving 


railroad, marine, pipe‘line, power house and 
other industrial installations—capacities from 
150 to 1,050 horsepower. 

The Baldwin Locomotive Works, Locomotive 
& Ordnance Division, Philadelphia, Pennsyl- 
vania, U.S.A. Offices: Philadelphia, New York, 
Chicago, Washington, Boston, Cleveland, 
St. Louis, San Francisco, Houston. 


@> BALDWIN 


DIESEL ENGINES 
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Sectional elevation of a 
Lummus Power Plant Evaporator 














LUMMUS 
EQUIPMENT 


SURFACE CONDENSERS 


BAROMETRIC CONDENSERS 


STEAM JET AIR EJECTORS 


BLEEDER HEATERS 
e 
BOILER BLOWDOWN 
HEAT EXCHANGERS 
e 
EVAPORATORS 


FUEL OIL HEATERS 


LUBRICATING OIL COOLERS 


STEAM JET REFRIGERATION 


PURE WATER FROM ANY RAW OR 
SALT WATER SUPPLY 


Lummus experience . . . in designing and fabricating power plant evap- 
orators to meet individual requirements . . . is your guarantee of a 


dependable supply of pure water from any raw or salt water source. 


Full-efficiency operation is assured by a soundly based design that pro- 
vides adequate vapor separators and liberal, properly balanced disengag- 
ing areas. Easy maintenance is assured by a practical understanding of field 
conditions. All connections are readily accessible and do not require 
disassembly within the unit to remove the tube bundle. 


Lummus engineering service is always available for the study of specific 
heat exchanger problems and equipment design to meet individual power 
plant conditions. For further information write to: The Lummus Company, 
420 Lexington Avenue, New York 17, N. Y. 


LUMMU S$ 
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A Small Army of Specialists Keeps 
KELLOGG PIPING 
One Step Ahead in Performance 


They work with one object in view; to pro- 
duce piping which will successfully solve 
the most complicated design and operat- 
ing problems. 


Chemists, metallurgists, process and me- 
chanical engineers do their part. When 
extremely complicated designs are en- 
countered, super-sensitive apparatus, 
perfected by Kellogg for determining 
moments and forces electrically are put 
to use. Problems of plant size systems are 
solved in the laboratories before specifi- 
cations are prepared. 


The benefits of this comprehensive service 
are available to public utility, consulting, 
process and marine engineers. On your 
next difficult piping job, consulta KELLOGG 
engineer: 


THE M. W. KELLOGG COMPANY 


225 BROADWAY, NEW YORK 7, N. Y. JERSEY CITY, NEW JERSEY 


avscnanndiiiel 


&OS ANGELES 14, CALIF. HOUSTON 2, TEXAS TULSA, OKLAHOMA 
609 SOUTH. GRAND AVE. 402 ESPERSON BUILDING PHILTOWER BUILDING 


“Masterfiex”’ Prefabricated Piping Systems ¢““Masterweld” pressure vessels for Power, Refinery and Chemical Industries. Heat 
Exchangers. Pyrolytic and Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, Desulphurization. 


Thermal and Catalytic Polymerization Units» JUIK Processes for Lubricating Oil Plants. Plastic taksim — ——— 
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Leyenda of dleam" 


ORIGINAL LITHOGRAPH BY BENTON SPRUANCE 


There is not a steam ship 
afloat, a power plant ashore, or a process industry any- 
where that does not depend upon thermal insulations 
for its operation. In fact, the modern boiler and power 
plant could not function without the coverings that 
defend against heat loss and temperature drop. To 


exist, industry must insulate. » The work done by the 


THE EHRET HEAT INSULATION HANDBOOK 
contains a wealth of information on 85% 
Magnesia, Enduro high temperature and 
many other insulations—with selection and 
application data for boilers, piping and 
equipment. Fully illustrated, it includes heat 
loss and efficiency tables, specifications and 
recommendations for every temperature con- 


dition. A copy will be sent at your request. — 


men who make and the men who apply good insula- 
tions lives long after them. For example, countless pipe 
coverings and blocks of Ehret’s 85% Magnesia that 
were applied before the turn of the last century are still 
doing 24-hour service today, with no end of their useful 
life in sight. This is a fact that is satisfying both to 
we who made them and to those who bought them. 


EHRET 


MAGNESIA MANUFACTURING CO. 
VALLEY FORGE + PENNSYLVANIA 
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* As far as we know this is the only welding fitting of its kind. 
We forged it seamless in carbon-moly—10" pipe size in the 
run with 605" wall, and 7" in each branch with 429" walls. 


It is neither fish nor fowl”’—not a side outlet tee because the 
included angle between the outlets is only 120°, and it could 
hardly be called a cross. It’s just one of the many once-in-a-life- 
time forging problems that have been assigned to us by engi- 
neers who have found that we do things with hot metal that 
no one else does. 


OU say you don’t ever expect to run into a condition calling for a 

fitting like this? Probably not. But you do use standard welding 

fittings and this special fitting has a vital bearing on their selection. 
We have cited this and many other special forging problems because the 
“know-how” accumulated in solving them is the vital ingredient in every 
fitting in our regular production line of WeldELLS and other Taylor 
Forge fittings for pipe welding. 


Every one of these many special problems has added something to our 
knowledge in a field where knowledge is all important. What else could 
explain the unduplicated combination of features found in WeldELLS 

. features like extra metal properly distributed where stresses are 
greatest ... tangents... extremely accurate dimensions . . . and the many 
other features listed opposite? 


What else, indeed, could have developed fittings of which it can be said: 


WeIGELLS tore everything 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 
combine these features: 


@ Seamless — greater strength 
and uniformity. 


@ Tangents — keep weld away 
from zone of highest stress—sim- 
plify lining up. 

@ Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 


@ Selective reinforcement—pro- 
vides uniform strength. 


@ Permanent and complete iden- 
tification marking—saves time and 
eliminates errors in shop and field. 


@ Wall thickness never less than 
specification minimum — assures 
full strength and long life. 


@ Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


@ The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World—in- 
sures complete service and undi- 
vided responsibility. 





"They'r-re rieht, McDuffie, 
it HAS oil-cooled pistons!" 


— sect ai 


o. 


aN 

















“,. thot’s another-r-r reason this 
Diesel’s sa thrifty.” Oil cooling of 
pistons, McDuffie, reduces wear on 
rings and liners...lowers oil consump- 
tion... helps keep maintenance costs 
down. 

Series 50 Diesels have advantages 
never before combined in a single design. 


Send for NEW Diesel Booklet —No Obligation 
JOSHUA HENDY IRON WORKS 
SUNNYVALE, CALIFORNIA 


) 
Mail me your new booklet that completely describes the Series 
Diesel, with photographs and cross-section cutaway drawings 


showing the design of all parts. 


Position 











I am interested in Marine [] Stationary [] models and in 
hp ranges from 190-250 [] from 250 up [J 


Besides oil-cooled pistons, they have 
overhead camshafts, unit pumps and 
fuel injectors, full pressure lubrication, 
and many other features. Now, for the 
first time, you can have the benefit of 
all these features in one tested and 
reliable Diesel. For a complete descrip- 
tion, clip and mail the coupon today. 


Joshua Hendy Iron Works, 
Sunnyvale, California. 
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Here is a valve that operates effectively . . . without banging, chatter or spinning 
. .. under any flow conditions! It’s the “Double Corliss” dashpot assembly 
that does this cushioning job—and makes the GAVSCO Non-Return Valve 
reliable for any emergency. The design assures perfect alignment of moving This catalog contains illustra- 


parts and prevents galling or binding. tions and detailed descriptions of 
all GAVSCO Specialty Valves. 


In operation the Non-Return Valve will: ; 
Pe Write for your copy today. Get 
1. Automatically cut in a boiler whenever its pressure equals line-header pressure. acquainted with this complete 


2. Isolate a boiler automatically whenever its pressure, from any cause, is lower line of automatic valves! 


than line-header pressure. 


3. Prevent steam fiow from boiler in event of sudden drop of line-header pressure 
below the boiler pressure by means of differential shot pilot valve. 


Get this unfailing, automatic life and property protection for your operations. 
The valve illustrated is a Toggle Yoke design, available in sizes from 21/2” to 
12”, to handle 600 to 1500 Ib. pressures. Other types we can supply include 
Angle, Globe, Elbow and Cross patterns. . 


: ~ 
WORLD 5 BEST 


\\ falves 
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OSI 


eR REGULATION ENGINEER Wy 
ee 


MEANS THE RIGHT VALVE FOR 


LONG LIFE AND EASY MAINTENANCE 


FOSTER REGULATION ENGINEERING 
applies to valves of all types and capacities. 
Here's a small one, Type 39-Y3 for close 
regulation of small volumes of steam, air, 
water or oils. It is one of several Foster 


OPERATING 
FEATURES 


Easier action because of 
exceptionally long, large 
diameter spring. 


Y-types. 





Pressure equalizes faster be- 
cause the snubbing action 
of finger-type springs pre- 
vents overtravel of the disc. 


Full effective area of the 
diaphragm is maintained 
through use of properly pro- 
portioned jamb nut. 


RRR GDAL 


Only small changes in re- 
duced pressure are needed 
to overcome inlet pressure 
at orifice. Ratio of dia- 
phragm area to orifice area 
is 150 to I. 


Regulation is closer because 
large chamber permits com- 
plete expansion. 


wey © Ya 


High diaphragm pressures 
do not affect thread struc- 
ture or joint tightness be- 
cause of large. diameter, 
rigid load screw. 


Full satisfaction of down- 
stream demand up to the 
capacity of the valve is ob- 
tained because of large 
area, smooth entrance port, 
assuring full inlet pressure 
at orifice seat. 


fh 





Grit particles are absorbed 
by soft disc preventing dam- 
age to seat. 


Disc always returns to same 
seating indenture because 
of guide pin, 


# FOSTER REGULATION ENGINEERING MEANS 








MAINTENANCE 
FEATURES 


Close adjustment of reduced 
pressure is easy because ad- 
justing spring is long, with 
fine thread. 





Once set, locknut assures 
constant compression of 
spring, regardless of line 
vibration. 


Quick inspection or spring 
repl + b e of re- 
movable bayonet-type head. 





Diaphragm assembly with 
jamb nuts, yoke and disc 
can be removed at a unit 
for inspection without break- 
ing center joint. 


Quick dismantling at main 
joint because of easily re- 
placed, standard bolts and 
nuts. 


Diaphragm can be readily 
inspected or replaced. Yoke 
unscrews at center thread. 





Sediment and scale can be 
removed without special 
tools because of open type 
body. 


Hole provided in yoke makes 
ef easy to drive out worn 
ise. 


Seat may be inspected or 
resurfaced through bottom 


plug opening. 


(1) Intelligent understanding of the operator's problems. 
(2) Thorough knowledge of performance characteristics nec- . ee ee 
essary for selection of the right valve for the application. BUY MORE WAR BONDS 
(3) Sixty-six year's experience in design and manufacture of 
practical valves, 


FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND Chl api 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 


AND LEVER -BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES... VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 111 MONROE STREET - NEWARK 1, N. J. 
4-FE-2 ‘ 
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Maintenance time reduced 


Every day, Powell Valves are piling up 
records for continuous operation without 
requiring maintenance. And when they 
finally need attention, Powell design and 
construction is such that the time spent 
in maintenance is reduced to a minimum. 
The gate valves shown here are examples 
of the complete Powell Line in which 
ease of maintenance is always a feature. 


SCREWED 
BONNET 


REPACK UNDER 
PRESSURE COLLAR 
AND SEAT 


AMPLE SPACE 
BETWEEN END OF 
PIPE AND SEAT 


GROUND JOINT 


UNION CONNECTION 


REPACK UNDER 
PRESSURE COLLAR 
AND SEAT 


REGRINDABLE, 
RENEWABLE 


HEAVY 
HEXAGONAL 
RING NUT 


SEAT RING 


BALL AND SOCKET AMPLE SPACE 
TAPER WEDGE BETWEEN END OF 
DOUBLE DISC PIPE AND SEAT 


bare v ven web 
on ee ‘APER W 
BRONZE “‘U. S.” GATE VALVE cules Gua 


In all installations where pressure drop is undesirable and throttling 
is unnecessary, the gate type of valve, with its full straightway flow 
area through the body, should be used. Fig. 1375 


s BRONZE “WHITE STAR” GATE VALVE 
Fig. 500 is Powell’s answer to the widespread demand for a sturdy small bronze gate 
valve where initial cost is a consideration. With its readily removable screwed-in 
bonnet it is easy to reface the seats and disc or replace the disc if necessary. The 
taper wedge double disc, with its Powell-designed ball and socket action, readily ad- 


justs itself to any inclination of the seat faces caused by refacing, thus effecting a 
tight closure. Since the seats are cast integral'with the body, this valve will give de- P 
pendable service as long as sufficient metal remains in the seats to permit refacing. 
For extra long life, Fig. 1375 is recommended. The ground joint union connection 


makes it especially easy to remove the bonnet assembly from the body to reface or, 
if necessary, to replace the disc and renewable seats. This may be done any number of 
times without any distortion of the body neck, such as might occur with a screwed-in 
bonnet. Both disc and seats are made from a special hard nickel-bronze alloy which 


resists wear over a long period of time. When these parts will not take further re- 
ing. they can be readily replaced with new ones, thus greatly prolonging the life The Wm. Powell Co. 
of this valve. 

Dependable Valves Since 1846 


All Powell Valves that require repacking are provided with a specially machined 
cut-off to permit repacking under pressure when wide open. Cincinnati 22, Ohio 
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EXACT 
DUPLICATES 


EVERY DART UNION 
HAS TWO BRONZE SEATS 
PERFECTLY GROUND TO FORM 
A TRUE BALL JOINT 
Every Dart closes to form a leak-proof, true ball joint. 
Every Dart will keep this perfect seat indefinitely, yet 


be ready to move instantly whenever you have a new 
job for it. 


Dart bodies and nuts are made of high-test air refined 
malleable iron—are practically unbreak- 
able. That is why economy-wise buyers 
standardize on Darts. 


E. M. DART MANUFACTURING CO. PROVIDENCE, R. I. 





America Gave 
Me Opportunity 


(Continued from page 64) 


Yes, America has the laboratories, 
But I don’t mean to imply that these 
laboratories are any better than those 
elsewhere. On the whole, engineering 
research equipment and methods here 
are generally the same as those in 
France. The labs and test stands I 
have seen in this country resemble far 
more closely the ones I used in Eu- 
rope than an American kitchen re- 
sembles a kitchen in Paris. The first 
laboratory I worked in when I came 
to the United States was the Diesel 
engine lab at Pennsylvania State Col- 
lege. It wasn’t better equipped than, 
say, the mechanics lab of the Sor- 
bonne in Paris where I once studied. 
But there is this important difference. 
In the United States there are a num- 
ber of college labs like Penn State’s, 
in France there is only one university 
engine lab like the Sorbonne’s. 


As I have already said, the credit 
for making this difference possible 
goes to American Industry. A fac- 
tory the size of Clark Bros. Co., in 
Olean, N. Y., where I am now em- 
ployed, would in almost any other 
country content itself with plodding 
along old and well-tried paths. It 
would be satisfied to shop around for 
patents as a means of buying success 
and never dream of investing in an 
experimental department. But in 
America, through industry-sponsored 
research, anything that looks as if 
it might work gets a chance. And it 
doesn’t make any difference whether 
that thing is a new-fangled electronic 
device for testing engines, a book-long 
mathematical calculation—or a girl. 


People listen to what you have to 
say, even when it is said in the kind of 
English you learn in European high 
schools. They’re willing to accept 
you for what you’re worth. They'll 
give you a chance just because you 
asked for a chance, and might work 
out all right and they won’t laugh 
at your mistakes in English. This 
sort of an attitude makes for friendli- 
ness and teamwork and the kind of 
easy efficiency with which this coun- 
try has met its war demands. But 
most important, it makes for an at- 
mosphere in which failure is less 
feared than stagnation, which is par- 
ticularly favorable to constructive 
work. 


My story isn’t exceptional. The 
things that happened to. me could 
have happened to anybody—Ameri- 
can or foreigner. And it wasn’t be- 
cause chance took me to Penn State 
or to Clark Bros. It would have been 
the same—as you Americans would 
put it—at Podunk Normal or at Gad- 
get, Inc. The places I speak of I 
speak of because they are familiar, 
but the magic thing I found there 
can be found all over America. And 
that is opportunity. 
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Stage Heaters 

Gas Coolers 

Drain Coolers 

Aftercoolers eae 
Air Preheaters “ 


Jacke Water Goslors THE GRISCOM RUSSELL CO. Gjs 
Process Heat Exchangers 285 Madison Ave., New York 17, N. Y. cts. # 
Transformer Oil Coolers - 
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op choice for tough jobs! 

















@ Put REX-TUBE type RT-15 on your tough, 
hard-to-handle connection problems. Then watch 
what happens when this rugged, high-quality 
flexible metal hose takes charge of the heavy- 
duty assignments! You can forget all about fre- 
quent replacements—costly delays. For RT-15 is 
famous for its ability to take punishment; to keep 
right on outperforming and outlasting many 
other types of hose under the roughest usage 
you can give it. 

There are ample reasons why production men 
choose REX-TUBE type RT-15 when it comes 
to taking hard knocks. Illustrated below are just 
‘a few of RT-15’s many outstanding features. 
Write us today and ask for Booklet E-144. 








REX-TUBE (RT-15 
fqolattintlant-temn ion sel 4-mm 7: 
tear. Made f 
bronze. Interlocked 
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fo l-ta-Ye Me) mmm elola ¢-obtola 
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Flexible Metal Hose for Every Industrial Use = 
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Steam Traps 


Sarco Co. Inc., 475 Fifth Avenue, 
New York 17, N. Y., has announced 
successful manufacture of bellows from 
heavy wall bronze tubing drawn and 
helically corrugated in its own plant by 
methods developed by the Company. 

These have made possible the intro- 
duction of an entirely new line of ther- 
mostatic steam traps, for pressures up to 
225 psi using single, large diameter bel- 
lows, for inlet sizes % to 2-in. inclusive, 
and with capacities double those of the 
Company’s No. 9 series. 

The new traps are available in two 
pressure ranges, No. 9-100 for pressures 
0 to 100 psi and No. 9-225 for pressures 
0 to 225 psi. 

The construction is indicated in the 
illustration. The heavy wall bellows is 
screwed into the end closures and the 
joints are sealed by brazing, using the 
latest electronic induction heating equip- 
ment. 





Insulation Tester 


Weston ELectricAL INSTRUMENT 
Corp., 617 Frelinghuysen Avenue, New- 
ark 5, N. J., has announced a compact, 
direct-reading insulation tester, known 
as Model 796, which provides complete 
insulation and resistance tests up to 200 
megohms at.a test potential of 350 to 
500 v d-c. This instrument eliminates 
the necessity for crank turning. Leak- 
age tests can readily be made in cramped 
quarters or other hard-to-get-at places, 
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LADISH < Fittings 


For pipe lines, power plants, refineries and ships—where depgfidability 
is essential to pressure piping efficiency —Ladish Forged eel Fittings 
reduce maintenance expense and safeguard against cosjhy breakdowns. 








Produced under exacting metallurgical controls apd’ rigid standards of 
craftsmanship, Ladish Fittings bear the autheptic symbol of Controlled 
Quality identification—the Ladish Heat Code. 





WELDABILITY 
' 
i 
i 








FITTINGS DIVISION 


TO MARK PROGRESS 


“=-° LADISH DROP FORGE CoO. 








CUDAHY e@ WISCONSIN’ 


MILWAUKEE SUBURB 
District Offices: Lincoln Bldg., New York City * Rockefeller Bldg., Cleveland * Peoples Gas Bldg., Pittsburgh * Sterling Bldg., Houston © Petroleum Bidg., Los Angeles 
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ATCHING the superior qual- 

ities of OIC Bronze and Iron 

Valves that have been out- 
standing for more than 60 years, OIC 
Cast Steel Valves are in pace with 
today’s emergency demands... filling 
a definite need wherever steel valves 
are required. 


Combining time-proved features with 
tested modern refinements, they equal 
and exceed the quality and perform- 
ance standards set by the principal 


users’ and manufacturers’ specifica- 
tions. 


OIC Cast Steel O.S. & Y. Gate Valves 
are built to control fluid flow depend- 
ably and absolutely. They are con- 
tributing vitally to the efficient opera- 
tion of: 

Petroleum Refineries 

Oil & Gas Pipe Lines 

Central Power Generating Plants 

Industrial Power Units 

General Industrial Processes 


OIC Steel Gate Valves* are regularly 
available in trims suitable for oil, oil 
vapor, steam, water, gas or air service 
over a broad range of pressures and 
temperatures. Valves with trims for 
other services available on special order. 


*Also available are companion OIC Steel Globe, Angle and Swing Check Valves. 


There isan OIC Distrib- 
utor near you, ready to 
demonstrate to you the 
many superior features of 
OIC Cast Steel Valves. 
Call him . . . or write to 
us for details. 


THE OHIO INJECTOR COMPANY 


WADSWORTH, OHIO 
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CORRUGATED PIPE 
AND BENDS 
ADAPTABLE -« LESS STRESS - SAVED SPACE 


In problems involving high forces or moments due to thermal expan- 
sion, Navco Corrugated Pipe and Bends are frequently the only solution. 
By reducing the bending stresses and minimizing the end reactions, 
a safe design is insured which perhaps could not otherwise be obtained. 
Whenever you have any unusual Piping problems, consult Navco. 


NATIONAL VALVE & MFG. CO., PITTSBURGH, PA. 


AGO NEW YORK PHILADELPHIA 


NTA BOSTON BL 
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the operator always having complete 
freedom of both hands. 

Although the test potential is 500 v 
at the terminals, the current is only a 
few microamperes thus making it im- 
possible for the operator under formal 
conditions to receive any harmful shock. | 

This new insulation tester operates 
from self-contained, long-life light- 
weight batteries. The overall size is only 
8 by 8% by 9-in., and weigh but 15 Ib. 
It also can be used for general resistance 
measurements from 10,000 ohms to 200 
megohms. 


Square Flax Packing 


DEVELOPMENT OF Palmetto Square 
Flax Packing which is made by a method 
not heretofore used in manufacturing 
flax packing, has been announced by 
Greene, Tweed & Co., Bronx Blvd. at 
238th St., New York 66, N. Y. 

Until the advent of Palmetto Flax 
Packing it has been the custom to plait 
dry flax rovings to packing size and then 
immerse the plaited packing in a bath of 
hot tallow and depend upon the packing 
to absorb the lubricant. Results fre- 
quently left something to be desired and 
it is a recognized fact that flax so made 
usually became hard in service. 

In the manufacture of Palmetto 
Square Fiax Packing each single strand 
of flax roving is put through a machine 
which forces high grade tallow under 
heat and pressure into the core of each 
strand of flax. After the flax strands 
are individually lubricated. they are 
plaited to make finished packing. Since 
each strand is separately lubricated, it 
will remain soft and pliable for long 
periods of time and the finished packing 
will resist hardening. 

This is available in regular form or 
in the graphited style sometimes called 
Waterproof Hydraulic Flax. 


Electric Speed Indicator 


A STURDY, ACCURATE, low-cost elec- 
tric speed indicator, developed by the 
Reliance Electric & Engineering Co., 
Cleveland, makes. it possible to deter- 
mine and to set proper operating speeds 
in a broad new field of applications, 
where the installation of such instru- 
ments was heretofore not economically 
feasible. 

The Reliance Electric speed indicator, 
which gives accurate readings of speeds 
from 100 rpm. to 5000 rpm, consists of 
two units. The pick-up unit, a minia- 
ture six-pole alternator with a perma- 
nent magnet rotor, is mounted on the 
shaft whose speed is to be measured. 


& 


The indicator, a permanent magnet, 
moving-coil type, meters the pick-up out- 
put on a 334-in. scale which cover 95 
deg of arc. The resistance of the indi- 
cator has been made sufficiently high, so 
that the size or length of the leads con- 
necting the units will have no effect on 
accuracy, and the indicator may be lo- 
cated at any distance from the pick-up 
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N interesting and dramatic example of 

the versatility and adaptability of seam- 

less steel tubing is the rocket — formidable 

weapon of modern war. The body or cylinder 

of the rocket is a section of seamless steel 
tubing specially shaped and formed. 


Many of the most challenging needs of war 
equipment and materiel have been met 


by steel tubes. If your present or future 
ic bn ae _stegmere i che Tubes fe production plans call for tubing — 
echanical Tubing Gloweld Welded Stainless Steel Tubes mechanical, pressure, eo oe ee 


* Condenser & Heat % Globeiron High Purity Iron ’ pict 
Exchanger Tubes Seamless Tubes with us as a specialized source of supply. 


The uniformity and quality of Globe 
Steel Tubes are widely recognized. 


GLOBE STEEL TUBES CO. © MILWAUKEE 4, WIS., U.S.A. 
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TEMPERATURE 
CONTROL 


U. S. Patent 
Re-Issue No. 22,533 


CONTROL 
OF 


\ TEMPERATURE 
. IN 
LIQUIDS and GASES 


U. S. Patent Nos. 2,296,946 and 2,321,933. 
Re-Issue No. 22,553——Other Patents Pending. 


@ During the first year of the war, hundreds of installations of 
the NIAGARA AERO HEAT EXCHANGER were made to assist 
in war production in various industries. : 

Many of these installations, which were made primarily be- 
cause they offered the advantage of saving the cost of cooling 
water, now show an extra value of great importance in increasing 
plant production. 

Production is increased in three ways: (1) By preventing re- 
jections (2) By permitting quicker starting of every production 
batch at the correct temperature (3) Your production is faster, 
due to your constant temperature. 


Write for illustrated Bulletin No. 96. 


NIAGARA BLOWER COMPANY 
Over 30 Years of Service in Industrial Air Engineering 
DEPT. PP-45 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


HEATING @ DRYING 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 


INDUSTRIAL COOLING 





unit. The indicator is not affected by 
other magnetic material, and there is no 
loss of accuracy due to length of service. 

Instantaneous and continuous speed 
indication is independent of the direction 
of rotation of the shaft. Pick-up wind- 
ings are stationary, and there are no 
commutators or slip rings. No conduits 
are required, and lifetime lubrication 
further simplifies maintenance. 

Indicators are provided for full-scale 
deflection corresponding to 1500, 2000, 
2500, 3000, and 5000 rpm, and special 
scales are available to read in other units, 
such as feet per minute, and proces§ 
cycles of varying times. 


Light Weight 
Electrode Holder 


A NEw light weight, low cost holder 
for welding .electrodes has been an- 
nounced by The Lincoln Electric Co., 
Cleveland, Ohio. Having a current rat- 
ing of 300 amp with ample capacity for 
overload, the new holder will handle 
various sizes of electrodes ranging from 
ts-in. diameter to %-in. diameter in- 
clusive. 


Jaws, made of high conducting and 
wear resisting copper alloy known as 
“Lincalloy,” will withstand rough treat- 
ment and are fully guarded from con- 
tacting the work by durable spring steel 
insulating guard that is easily replace- 
able. The trigger of the holder is of 
molded, heat-resisting inorganic material. 

Other features include: hollow, air- 
cooled, heat-resisting fibre handle; ex- 
cellent balance and equally good per- 
formance on both alternating and direct 
current. The holder is designed to hold 
the electrode securely at any angle yet 
permits quick and easy change of rods. 


Heavy Duty Test Clamps 


THIS NEW TEST clamp line, developed 
by Trico Fuse Mfg. Co., 2948 North 
5th St., Milwaukee 12, Wis., employs 
jack-screw gripping action and is rec- 
ommended for making heavy duty tem- 
porary connections; motor and meter 
testing, jumpers, cable and bus-bar taps, 
battery charging, welding, and many 
other shop and laboratory’ purposes. 

A slight twist of the finger-tip safety 
knob exerts pressure, supplying carrying 
capacity of 20 to 350 amp on constant 
and intermittent duty. 

Solderless lugs provide good con- 
tact and quick electrical connections 
without the use of special tools or cut- 
ting into wire; arranged to swivel around 
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One of a series of advertisements ex- 
plaining how Kennedy gives careful 
attention to the details of valve design, 
construction and workmanship that pro- 
vide maximum effectiveness, convenience, 
and length of service. 


id) bel Ld 


| ee gland bolts and nuts 
to prevent corrosion . . . all bolts with nuts on top 
of flanges for convenience .. . all nuts accessible 
to open-end wrenches... . slotted stuffing box 
bolts that swing out of the way for repacking, 
with washer-type nuts that prevent loss of washers 
,.. these are some of the reasons why you never 
need fear balky nuts and bolts on this Kennedy 
Standard Iron Body Wedge Gate Valve. 


Small items? Not to the engineer who has ex- 
perienced the many little annoyances that are 
sometimes encountered in handling valves and 
who wants the best for his money. Moreover, 
these details typify the care and attention given 
to every part, large or small, of Kennedy “Extra 
Value” Valves—obtainable at no extra cost to you. 


THE KENNEDY VALVE MFG. CO. 
ELMIRA ° NEW YORK 
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KENNEDY volves... pipe fittings... fire Lydeauts 
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For over 18 months this Briggs Lube Oil 
Clarifier has protected this most important 
piece of equipment at the Sun Shipbuilding 
and Drydock Company, Chester, Pa. 


Operated 100 days a year at 100% operating load . . . moving parts of 
the engine show no visible signs of wear since the Briggs Oil Clarifier was 
installed. Refills and oil are changed at 2000 hours... and it is not even 
necessary to clean the lube oil system when putting in new oil. 


Such dependability and time-saving help the Sun Shipbuilding and 
Drydock Company, “keep ’em sliding down the ways.” 

Wherever equipment breakdown would interrupt production—THERE’S 
THE PLACE TO INSTALL A BRIGGS OIL CLARIFIER! Available 
in both lube oil and fuel oil models—for every size and type internal 
combustion engine—for hydraulic oils, turbine oils, etc. ; 


A Briggs distributor will tell you WHY and HOW Briggs Oil Clarifiers 
save money, protect equipment, eliminate loss of valuable man hours. 
Call him—he’s listed in the “Filter” section of your classified telephone 
directory. Or—write direct for literature. 


me ; 
BRIGGS CLARIFIER COMPANY WASHINGTON 7, D.C. 


PIONEERS IN MODERN 
OIL FILTRATION 





BRIGGS FULLERS EARTH TYPE CARTRIDGES GIVE YOU 3 TIME 
—3 WAY FILTRATION—Remove invisible as well as visible contami- — 
nants—maintain oil in “refinery-pure” condition. 

BRIGGS DISCEL (All-Cellulose Type) CARTRIDGES are manv- 
factured of specially-processed cellulose for -effective filtration of 
additive-type oils. 





clamp, permitting wires and cables to 
hang in a natural position after instal- 
lation. 

Available in six sizes to fit across 
ferrule and knife blade fuse clips, switch 
blades, round or flat bus-bars and cables. 


New Direct-Connect 
Coupling 

Tue E. B. Wiccins Om Toor Co,, 
Inc., 3424 E. Olympic Blvd., Los An- 
geles 23, Calif., announces development 
of a new direct-connect coupling, spe- 
cially adapted for use in testing opera- 
tions. 

The coupling is specially designed for 
use in all testing operations. The new 
coupling fits over the end of any stand- 
ard type nipple, the dogs of the coupling 


gripping securely in the undercut just 
behind the threads of the nipple. Con- 
necting any fluid or air line with the 
coupling takes only a second. 

Wiggins new direct-connect coupling 
is specially adapted for use in testing 
operations. It affords countless applica- 
tions to manufacturers of carburetors, 
aircraft, automobile, refrigeration and 
air conditioning equipment, also meter- 
ing gages and valve gages and. hydraulic 
equipment. These couplings come in sizes 


of %, 5/16, %, %, % and % in. 


Electronic Heater 


INDUSTRIAL HEATING Division of the 
General Electric Co. has recently devel- 
oped a new 50-kw electronic heater for 
surface and localized hardening of gears, 
rods, and other parts and for annealing, 
brazing, and soldering operations. The 
new heater incorporates all of the impor- 
tant features of the 5-kw and 15-kw 
G-E heaters and, in addition, is capable 
of heat-treating much larger parts or 
the same size parts in less time. This 
heater is readily applicable for many 
different heating jobs merely by chang- 
ing the induction-coil fixture. 


This heater is available in models 


rated either 230 or 460 v, 3 phase, 60 
cycles. In operation, the parts to be 
heated are positioned in the fixture, and 
the Start button is pressed. Automatic 
controls then regulate the heating and 
quenching cycles, assuring duplication of 
results on each part. An attached work 
table provides two heating positions, per- 
mitting full utilization of the high-fre 
quency power supply to secure maximum 
production. 
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as wee at you getarecom- -_ 
_ mendation from r-pac the next time | 
_ you need valves. 


R-P&C offers you a single responsible 
source for bronze, iron and steel gate, 
globe, angle and check valves—cocks a oe ae 
and lubrotite gate valves—bar stock Wy. ' flanged end. All are avail- 
valves— cast steel fittings—D’Este Auto- a ea ‘ able with welding end 
matic Valvesand Engineering Specialties. —most with screwed end. 


MANUFACTURERS OF 
cco READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 
/ : 
"ibe Reading, Pa. « Atlanta » Boston * Chicago * Denver » Houston * Los Angeles » New York * Philadelphia » Pittsburgh * San Francisco Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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Often a new plant site is ideal from every angle—except the water 
supply. Whether required for cooling, process or drinking pur- 
poses, however, the bacterial quality of the raw water need not 
occasion abandonment of the location. 


W&T engineered chlorination is demonstrating daily that objec- 
tional microorganisms—slime forms, iron bacteria, pathogens— 
can be destroyed, and their recurrence in the system prevented, 
economically and conveniently. The generally low and finely 
controlled chlorine residuals required have no deleterious effect 
on the water system itself, and, when properly specified, do not 
interfere with even such delicate chemical processes as the 
production of today’s synthetics. 


If you are in doubt about the water supply at a new location, 
or if you are experiencing biofouling troubles at your present 
location, Wallace & Tiernan Engineers will gladly make recom- 
mendations from their broad experience in industrial water treat- 


The entire unit weighs approximately 
6000 Ib and is 84-in. wide, 94-in. deep, 
and 82-in. high over-all, completely en- 
closed in grounded steel, which mini- 
mizes radiation and affords protection 
for the operator. The electronic heater 
cabinet is composed of two compart- 
ments, one of which contains an air- 
cooled transformer to step-up power 
supply voltage to the six rectifier tubes, 
and such accessory items as a contactor, 
a tap-changing switch, and filament 
transformers. The other compartment 
contains the high frequency components 
—a single water-cooled oscillator tube 
and a bank of water-cooled capacitors, 
The two compartments are separated by 
a heavy, protecting partition. Meters and 
controls are conveniently mounted on 
the front of the two compartments, 
which are securely bolted together. 


Air Guns 


Trico Fuse Mrc. Co., 2948 North 
5th St. Milwaukee 12, Wis., has an- 
nounced a new line of air guns, for 
blowing purposes and operating air- 
driven tools, such as air vises, clamps, 
chucks. 








A slight flex of the hose discharges 
a small puff or full blast of air as de- 
sired. Operation is instant and positive. 
The ball and socket valve joint has only 
two moving parts. Air pressure helps 
close valve tightly when fingertip pres- 
sure is released. Available in three styles 
and for complete range of hose diame- 
ters. 


Prefabricated 


Control Panel 


BAILEY METER Co., Cleveland 10, 
Ohio, is now in position to supply 
prefabricated boiler control panels 
which include all necessary connecting 
piping and electrical wiring for the 
operation of metering equipment and 
boiler control systems. These panels 
which are factory fabricated and 
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WALLACE & TIERNAN 


PRODUCTS, INC. 
Manufaclurorsof Chlovineand.Ammoniabontrol iparalus 


Belleville 9, New Jersey Represented in Principal Cities 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 


“BAdg 


Headquarters for BRASS, BRONZE, and COPPER 
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What Gauge Condenser 
Tubing Should Be Used? 





When considering the proper wall thick- 
ness of heat exchanger or condenser tubing 
many factors must erter into the decision. 
Since each of these has some bearing on 
the others, all must be carefully weighed 
before any selection is made. Five of the 
most important will be discussed. 

(1) Corrosion 

Severity and rate of corrosion taking 
place in a given installation will, of course, 
have important bearing on any decision 
regarding the wall thickness of tubing. For 
example, let us take a surface condenser 
with tube walls of .032’’ (21 gauge) and a 
good grade of steam on the outside of the 
tubes. Assuming that the circulating water 
attacks the metal at a rate of .002 ipy 
(inches per year) with a maximum pit 
depth of .016’; the tubing should have a 
life of approximately 8 years (.002x8+ 
.016= tube thickness of .032). Under the 
same conditions, tubing with a wall thick- 
ness of .049’ (18 gauge) the life expectancy 
should be approximately 18 years. In other 
words, the additional .017 inch of metal 
more than doubles the life of the tubing in 
this particular case. This partially explains 
why .049” tubing is more universally used 
than are the lighter gauges. 


TPO Re ia: Loe sy yy a 





Original smooth surface. 
. After some time, thickness of tube wall is 
reduced by corrosion, and pit has formed. 
. After still longer exposure, tube wall further 
reduced by more corrosion. Pit depth remains 
approximately the same, but now perforates 
the wall forming a pin hole. 


It must be noted that the average rate 
of corrosion and maximum depth of pitting 
varies with service conditions and character 
of the tube alloy. Better corrosion resist- 
ance of an alloy may more than make up 
for additional wall thickness, and merits 
the most careful study. 


(2) Mechanical Characteristics 
For ease of installation, straight lengths 





of condenser and heat exchanger tubing 
must have the proper amount of rigidity, 
which in turn depends upon the wall 
thickness and temper, (hardness). Tubing 
which readily bends, sags, or dents will not 
permit the smooth, uninterrupted flow of 
liquid which is necessary for maximum 
efficiency. Flaring operations or rolling the 
tubes into the sheet are factors which also 
must be considered. If the walls are of too 
light a gauge or the metal has the wrong 
temper, it will be impossible to make a 
tight, dependable joint with the tube 
sheet. In bending operations, wall thick- 
ness and temper of tubing are also impor- 
tant. In the construction of heat exchangers, 
for example, tubing must frequently be 
bent into hairpin turns and spiral shapes. 
Even though the metal has good ductility, 
walls which are too thin may result in the 
tube wrinkling or flattening. 


(3) Heat Transfer 


In most installations, thickness of the 
tube wall is not particularly significant 
from the standpoint of overall heat transfer 
(usually called the U value), because films, 
scales, or deposits on both sides of the 
tubing greatly affect 
its heat transfer prop- 
erties. Surface film 
generally retards heat 
transfer much more 
than does the metal 
itself. For example, 
clean Admiralty metal 
has a thermal conduc- 
tivity of 760 B.T.U./ 
hr./sq. ft./ °F./in. On 
the same basis, water 
has a value of only 
4.2, and air a value of 
only 0.15. It is evident 
from these figures 
that a thin film of 


Proper gauge means 
longer tube life and 
increased efficiency. 


‘water or air on a tube 


surface acts as an in- 
sulator and, therefore, 
has a profound influ- 
ence on the overall 
heat transfer charac- 
teristics of the tubing. 


Note: Bridgeport products are supplied in accordance with existing priority regulations, 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 





(4) Working Pressure 

This has a very definite bearing on the 
gauge selected because higher working pres- 
sures require greater wall thicknesses. This 
is not important in surface condensers 
which operate at comparatively low pres- 
sures. However, certain types of heat ex- 
changers operating at hundreds of pounds 
pressure, require tubes designed for such 
conditions. Also, allowance for corrosion 
attack must of course be made in figuring 
proper gauge because the factor of safety 
diminishes as the tube is thinned and 
weakened by corrosion. 

(5) Economics 

In addition to the initial cost of tubing, 
factors such as capital investment, cost of 
maintenance and repairs, cost of inter- 
rupted service, all are a part of the picture. 

The factors discussed above should be 
taken into consideration by operators who 
contemplate buying condenser tubing. 

When considering retubing, the operator 
who has had years of experience with his 
condenser or heat exchanger and who has 
kept careful performance records is in a 
position to use the above factors to obtain 
tubing which will give him greater efficiency 
and economy than he was able to obtain 
from his previous installation. 

Your nearest Bridgeport Office will 
be glad to cooperate in making available 
the full resources of Bridgeport’s labora- 
tory to help you select the proper tubing. 


Condenser Tube Manual 


In the meantime, write for 112-page con- 
denser tube manual; 39 photographs, 29 
diagrams, 23 tables, corrosion research data, 
specifications for modern tubing alloys. 


BRASS 


ESTABLISHED 1865 
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Are you faced with 


INCREASED 


MANPOWER 
AND 


MATERIAL 
COSTS 
WITH A 1942 
PRICE TAG? 





Then consider 
HENSZEY CONTINUOUS BLOWDOWN 


to help provide an abundance of 
LOW COST POWER and 
CLEAN STEAM! 


The Henszey System keeps boiler water concentration within 
safe margins—insuring clean, efficient boilers and equipment 
by preventing foaming, priming, carryover and the formation 


of sludge and scale (with proper chemical treatment). 


All this positive boiler water control is accomplished continu- 


ously, and automatically—without heat loss! 


Check the advantages of the Henszey Blowdown System as ap- 
plicable to your present or planned boilers. Send for folder 


“Complete Automatic Control of Boiler Concentration.” 


HENSZEY COMPANY 


Dept. C4 
Watertown, Wis. 
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Flow Indicators e Distillation System e Heat Exchangers 





tested by experienced instrument me- 
chanics are said to save installation 
time, to insure the use of suitable ma- 
terials, to reduce total installed cost, 
and to present a neat, pleasing ap- 
pearance. All piping and wiring nec- 
essary for operation is installed as a 
unit according to a co-ordinated and 
prearranged plan. 

Small units such as valves, relays, 
switches, signal lights, and the more 
sturdy and light-weight instruments 
are mounted and connected ready for 
service. Heavy instruments or instru- 
ments having delicate mechanisms are 
shipped separately; but cutout spaces, 
drilling and all necessary connections 
are provided so that their installation 
in the field is a foolproof, quick and 
easy operation. 


Spreader Type Stoker 


THE JOHNSON & JENNINGS Co., 875 
Addison Rd., Cleveland 14, Ohio, has 
recently introduced the J & J Spreader 
Type Stoker. One of its features is 
the sturdy, rugged, non-clogging and 
dust-tight coal feeder. It is adjustable 
for various operating conditions and 
is said to prevent any spillage of fines 
along the front of the stoker. 

A three bladed rotor receives the 
coal from the feeder tray and dis- 
charges it into the furnace off the end 
of the distributor plate, the position 


NON-CLOGGING 
FeeDER 








DISTRIBUTOR ORWICES 
J MADED ROTOR PLATE 


and slope of which are adjustable 
to meet the requirements of different 
size furnaces. A small high velocity 
fan mounted in back of the rotor, and 
discharging through orifices under 
the distributor plate, catches the fines 
and distributes these also to all parts 
of the furnace. This overcomes any 
tendency of the fines to drip down on 
to the furnace hearth, prevents any 
segregation of fines on the front 
grates, and lump on the rear grates, 
thus producing an even homogeneous 
fuel bed, and ideal burning condi- 
tions. 

All exposed parts of the stoker are 
air-cooled. This is accomplished partly 
by the air entering the furnace 
through the orifices under the dis- 
tributor plate, and partly by the sec- 
ondary air from the windbox intro- 
duced through side tuyeres in the 
front arch to support combustion. 


Improvements in 


Radiation Pyrometers 


BROWN INSTRUMENT Co., Philadel- 
phia, has introduced five major im- 


provements in its compensated radia- 








Feed Water Meters © Boiler Feed Regulators © Proportiining Vavies 
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Radiamatics secure against air and 
gases up to one pound per square inch 
-* pressure at temperatures up to 
250 F. 


The five improvements are: 1, Use 
of an adhesive sealing compound be- 
tween the lens and mounting ring; 
2, Use of’ brass for lens retaining and 
mounting rings; 3, Controlled torque 
is applied when assembling the lens 
retaining and mounting rings; 4, Two 
spanner wrench holes in the lens 
mounting ring face have been re. 
placed with a milled slot which avoids 
cutting through the ring face, and, 
5, Use of a more positive sealing, with 
an improved adhesive, of the sighting 
glass located in the rear of the ther- 
mopile assembly. 

Other improvements include use 
of aluminum instead of cast iron for 
the Radiamatic housing. The Brown. 
Radiamatic consists essentially of a 
heat resisting lens, a compensator and 
a thermopile. Energy radiated from 
the hot object being measured falls 
on the lens and is focused on the ther- 
mopile which generates an emf pro- 
portional to the object’s temperature. 
The measurements are independent 
of ambient temperatures. 


Heat Recovery Silencer 


ENGINEERING SPECIALTIES Co., INC, 
39 Cortlandt St., New York 7, has 
developed the new Vortex Heat Re- 
covery Silencer for Diesel engines. 
It is designed for both marine and 
stationary installations and combines 
four functions in one construction: 
steam generation up to 30 psi depend- 
ing upon the service, hot water heat- 
ing, exhaust silencing and the removal 
of sparks and carbon from exhaust 
gases. Yet, it normally occupies little 
more space than spark arrester- 
silencers without the steam or hot 
water features. 

Owners and operators of Diesel 
engines will find many uses for this 
waste heat silencer. The steam can 
be used for space heating, processing 
and other services. And the unit is 
equally useful when functioning as a 
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It heat recovery is important to your process, it's possible that 
some standard or special application of preheat engineering may 
lead to new operating economies. Here are four specific reasons ms 
why you should call in the preheat engineer when plans for new THE 
plants, or modernization of old ones, are under consideration. 
1. You can design furnaces to take advantage of the benefits of L J U N & ) T R oO M 
higher heat recovery. 
2. Recent new preheater uses, including application to a rever- AIR PREHEATER 
beratory copper-smelter furnace and special applications in sew- 
age treatment plants may indicate how you can increase the The continuous, regenerative, coun- 
efficiency of your production processes. meine eorenp wd the Ljungstrom 
3. You can take advantage of the added efficiency which gen- heater provides a maximum 
erally results from designing a plant specifically for use ‘with the ~~ —_ p Riga ype ar 
Ljungstrom Air Preheater. ray a5 surface “soaks up” heat 
4. The air preheater engineers can help you solve problems a gpa’ chamber, then rotates 
arising from corrosion or deposit formation on the heat exchange dowd to the aie Ae siete: 
surface. . 
So, while your plans for the future are stil] on the drafting tables, 
why not check with our engineers? 





THE 


AIR PREHEATER 


CORPORATION 
Executive Offices: 60 East 42nd Street, New York 17,N.Y.°¢ Plant: Wellsville. N. Y.. 
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You'll find Chesterton “64” a favorite with engineers 
for packing rods working against high pressure 
steam, superheat and hot gases. Each ply of asbestos 
cloth is diagonal rather than parallel to the rod. 


Thus, expansion and elasticity are provided me- 
chanically; and this improved packing design reduces 
friction as much as 50%. Ask for Catalog 22 which 
describes complete Chesterton line; includes Packing- 
Selector Chart and other useful handbook data. 


A.W.CHESTERTON Co. 


64 India Street, Boston. Mass. 
Factories: Melrose, Mass.; Chicago, III. 
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TEMPLETON RETURN STEAM TRAPS 


for Pumping, Boiler Feeding, Draining, Heating and Vacuum Lines 


Pumps Water at any temperature or 
pressure. 

Open float cannot burst or waterlog. 

Valves and Seat Bronze or Stainless 
Steel. 

Sizes 1 in. to 4 in. inlet and outlet. 

Capacity 2500 lbs. to 60,000 lbs. water 
discharge per hr. 


Ask for catalogue and prices 


TEMPLETON BROS., INC. 
699 Main St. Walpole, Mass. 














hot water boiler. Furthermore, in 
— instances it will serve as an 
auxiliary to separately-fired steam 
generators and hot water boilers or 
as an adjunct to carry peak loads, 
In other situations, where Diesel en- 


‘gine users have only intermittent 


need for steam or hot water, this 
silencer can be operated dry or par- 
tially filled without risk or damage. 


Steel Valves 


THE OHIO INJECTOR Co. Wads- 
worth, Ohio, has announced the de- 
velopment of two new lines of cast 
steel valves. A complete line of OIC 
cast steel globe and angle valves is 
now available in the 150 and 300 lb 
pressure classes. An essential feature 
is the fact that they are offered with 
either spherical or plug type discs and 
seats, in a number. of trims, adapting 
them to fluid control in either full- 
flow or throttling service. 


The other development is a new 
line of OIC cast steel swing check 
valves in the 150 and 300 lb pressure 
classes. They are the full-way type 
in which the disc completely clears 
the waterway in the wide open posi- 
tion. The complete disc assembly is 
suspended from brackets inside the 
body and is removable as a_ unit 
through the cap opening. 


Coal Slicer Hoist 


SILENT Horst & CRANE Co., Brook- 
lyn 20, N. Y., has designed and placed 
on the market a two-drum electro- 
hydraulic, friction-clutch worm-geared 
hoist for operating a coal slicer. This 
coal slicer hoist raises and lowers a 
slicer bar which chops up the coal 
so that it will freely flow through the 
underside trapdoor into the hopper of 
the conveyor. The coal slicer bar, in 
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(Glass Warks 
i Corning, New York 


Va 
U -you need 
~~ MAXIMUM VISIBILITY 
use Pyrex 


Y BROAD RED LINE GAUGE GLASSES 


The Pyrex Broad Red Line Gauge Glass is ideal for those hard- 
to-see places. It is made of corrosion resistant, borosilicate glass 
with this plus feature—maximum visibility even at a distance. 

The refraction of the light through the water causes a well 
defined difference in width of the red line above and below the 
fluid level so that the height of the fluid column is easily and 
definitely seen. ’ 

Pyrex Broad Red Line Gauge Glasses give you everything 
you need in a Gauge Glass: machine drawn accuracy that makes 
installation easy, resistance to thermal and mechanical shock, 
crystal clearness that is virtually unaffected by the action of 
steam and water—plus the safety and convenience of the easy-to- 
read Broad Red Line. 

There is a Pyrex or Cornine Gauge Glass for every operating 
condition. They are stocked by all leading Mill Supply houses. 

Industrial Sales Department, PF4, Corning Glass Works, 
Corning, New York. 


“PYREX” and “CORNING?” are registered trade-marks and indicate 
manufacture by Corning Glass Works, Corning, New York. 





THE ALLPAX CO., INC. 


Mamaroneck, N. Y. 


Distributors Everywhere 


ALLPAX 


THE PACKING THAT “PACKS ALL” 

. . - use it once and 

- - « you'll use it always 
Here‘s the universal packing that can be used 





for any fluid or on any app 
ically, efficiently—tightly—simply. 

Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
You don’t have to remove old packing to re- 
pack with akes 
ALLPAX 

Try it and you'll always use it. Full details 








on request. 








combination with the hoist, also helps 
to move the coal from the various 
pockets of the hopper car to the trap- 
door. It permits fast and clean un- 
loading of the coal, reducing consid- 
erably the amount of manual labor 
formerly required since it eliminates 
the need for men to operate crowbars, 
sledges, elaborate thawing of ovens or 
torches. 

The coal slicer hoist is mounted on 
the existing overhead bridge crane 
that may be in service, and is op- 
erated from the crane cab. One user, 
in recent sub-zero weather, was able 
to unload 38 cars of frozen coal in 
a single day. 


Cast Steel Steam Trap 


ARMSTRONG MACHINE Works, 
Three Rivers, Mich., has designed for 
pressures up to 600 psi or where all 
steel fittings are desired, a new cast 
steel inverted bucket steam trap with 
side inlet, side outlet pipe connec- 
tions. It is available with %, %, or 
1-in. screwed or flanged connections, 
Flanges are welded into the trap 
body. Height is 11%-in.; dimensions 
between flanges range from 11% to 
12%-in., depending upon pipe sizes. 





In construction, the inverted bucket 
and valve lever are made of 18-8 
stainless steel; the valve and seat are. 
chrome steel hardened, ground, and 
lapped. One of the features of the 
trap is that the cap and _ interior 
mechanism can be removed for in- 
spection or repair without breaking 
either the outlet or inlet connections. 
The cap and working parts are re- 
moved as a unit by unbolting the cap, 
leaving the body intact on the line. 


Magnetic Type Strainer 


WINSLOW ENGINEERING Co. of 
Oakland, Calif., has placed on the 
market a new magnetic-type strainer 
for use in the lubricating oil lines of 
steam turbines, or other power equip- 
ment to remove filings and metal par- 
ticles through the combination of 
magnetic action and screening, the 
Winslow strainer combines in one unit 
the by-pass valves, pressure regulator, 
main control valve, and the two 
strainer elements in which powerful 
magnets gre located. 

A quick-acting hand-operated three- 
way control valve permits the change 
of flow from one strainer element to 
the other, or through both elements. 
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HEAT PROVER.. QU/CKLY REVEALS 
INCOMPLETE COMBUSTION 


FREE Demonstration Test Will Help 
Solve Your Combustion Problems... 
Conserve Fuel ... Increase Quantity 
and Quality of Your Product. 


ae like many engineers in both small 
and large industrial plants, you very likely 
want to know— by accurate measurement 
—the answers to these four vital problems: 


1. Just how efficiently do my boilers 
burn fuel? 


2. How efficiently do wartime operators 
control them? 


3. What have wartime overload condi- 
tions done to normal fuel economy? 


4. And what, actually, is the status of 
my combustion control equipment? 


To all these questions—and more—Cities 
Service has the almost perfect answer in the 
Cities Service INDUSTRIAL HEAT PROVER. 
This unique instrument quickly analyzes 
combustion ...accurately determines de- 
gree of fuel waste due to air deficiency or 
dilution. Thoroughly tested on practically 
every type of combustion equipment in this 
country and with every kind of fuel, 
the Industrial Heat Prover already has 
been adopted by users of steam power 
plants, open hearth furnaces, cement 
kilns, heat-treating apparatus, crucible 
furnaces and internal combustion engines. 
And for a very good reason. 


Accurate combustion analyses made as a 
result of the Cities Service Industrial Heat 
Prover tests have effected considerable 
savings in fuel costs...reduced repairs and 
replacements on furnace linings, crucibles 
and refractories due to flame corrosion... 
and have led to increased production of 
better and more uniform products. 


Why not get a Cities Service Industrial 
Heat Prover Test in your own plant? You 
may have it without cost or obligation 
—if you will simply mail the coupon at 
right. A Cities Service Engineer will then 
make an Industrial Heat Prover Test in 
your plant—at your convenience. Mail 
the coupon—today. 


THE CITIES SERVICE INDUSTRIAL HEAT PROVER—<a new, 
accurate combustion analysis instrument developed by the 
Cities Service Research Division enables those engaged 
in the oxygen control of furnace atmospheres to achieve 
greater combustion efficiency at less cost. 


(This offer is available only in Cities Service marketing areas EAST of the Rockies.J 


a a SS A Sy Sey cS ay Gy RS a a OE a 2 a a a a ae ee 
r 
Cities Service Oil Company 
Room 266 
Sixty Wall Tower, New York 5, N. Y. 


Gentlemen: Please arrange a Cities Service Industrial Heat 
Prover Test for my plant. I understand there is no charge 
or obligation for this service. 
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INCORPORATED 


auugacturers of Cold Drawn Seamless Stect Tubing 


genocy CITY, N. J. @ WORKS: READING, PA. 





The flow control valve has_ been 
greatly simplified and requires no 
jacks to lock it in place. Adjacent to 
this three-way valve is the pressure 
regulating valve, for adjustment of 
out-going oil pressure. 

The Model 200-MS-1 Winslow Du- 
plex strainer is of either cast bronze 
or iron for the one-piece body which 
incorporates the manifold, the strain- 
ers, inlet and outlet connections. The 
two cylindrical baskets are con- 
structed around a main body of per- 
forated steel, within which are fine 
wire mesh linings. The magnets are 
suspended within the baskets. 

In the body is located a spring 
loaded by-pass valve that may be ad- 
justed from the outside. The Mode! 
200-MS-1 is designed to handle 15 
gpm. A larger, model to handle 40 
gpm is available. 


John Robert Hagemann 

JOHN ROBERT HAGEMANN, man- 
ager of engineering in the steam 
turbine department of the _ Allis- 
Chalmers Manufacturing Co., died 
on February 15 at the age of 44. 
Mr. Hagemann was born in Switzer- 
land, graduated from the Swiss Fed- 
eral Polytechnic Institute, Zurich, 
Switzerland, where he was a student 
of Dr. A. Stodola. He came to this 
country in 1927 as an engineer for 
the Brown-Boveri Co. of Switzer- 
land. He joined Allis-Chalmers in 
1929 being made assistant engineer 
in 1934. In 1942 he became engi- 
neer in charge of power steam tur- 
bine design and in 1944 he was ap- 
pointed manager of engineering in 
the steam turbine department. 


C. F. Burgess 


Dr. CHARLES FREDERICK BURGESS, 
the founder and director of the Bur- 
gess Manning Co., Chicago, IIl., died 
on Tuesday, February 9, 1945. Dr. 
Burgess was born in Oshkosh, Wis., 
on January 5, 1873 and was from 
1895 to 1913, successively instructor, 
assistant professor and professor of 
Applied Electro-Chemistry at the 
University of Wisconsin. He also 
served on the Wisconsin Railroad 
Commission and became President 
of the C. F. Burgess Laboratories, 
Burgess Battery Co., Burgess Dry 
Cells, Ltd., and Chairman of the 
Burgess-Parr Co. He was the in- 
ventor of the process for electroly- 
tic purification of iron, also, of vari- 
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SCALE REMOVAL SERVICE 


DISSOLVES, DISINTEGRATES AND REMOWES 
THE THIEVES OF POWER 


Safely, thoroughly—with speed—the heat exchange 
surfaces of American industrial plants are freed of their 
power-stealing water- and steam-deposited scale, sludge 
and oxides by Dowell chemical methods. 


A minimum of down-time is required for this im- 
portant work—usually only a few hours—and there 
is no extensive dismantling of equipment. 


Inhibited solvents, prepared for the particular job, 
dissolve and disintegrate the deposits without damage 
to the equipment. 


Dowell Chemical Cleaning is another important 


cooperative development—the result of Dowell § 


DOWELL INCORPORATED 
Tulsa 3, Oklahoma 
Subsidiary of The Dow Chemical Company 
New York e Philadelphia « Cleveland « Chicago « St. Louis « Houston 
Kansas City e Wichita e Mt. Pleasant, Michigan « Salem, Illinois 
Long Beach, California e Casper, Wyoming 


Service from Long Beach and Casper provided by a Dowell 
associated company, International Cementers, Inc. 


chemical and engineering tgthniques together with 
the research and technicgf facilities of its parent 
organization, The Dow Chémical Company. 


Fully mobile equipmenj/manned by trained engineers 
is on call from many/strategic points in the United 
States. Write, wirg’or phone the most convenient 
Dowell office. 
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BELMON 


ACRING 


FOR GASOLINE SERVICE 
<—e@ Belmont 6100 


For rod and valve stems handling 
volatile distillates such as gaso- 
line, kerosene, naphtha and benzol. 


HNN 


LUI LULU 


FOR HOT OIL SERVICE 
Belmont 189 ==—> 


For rods and plungers handling 
hot or cold oil—all temperatures. 


iF or O01 MAL 


PACKINGS are important in every plant production pro- 
gram. They kéep the machines of industry turning—help 
speed from assembly lines America’s weapons of war. 

AND ... now, when equipment must stand the strain of 
24-hour-a-day operations—it's vitally important that just 
the right packings be selected for every job. 

Above are two of the many Belmont Packings especially 
made for petroleum services. Both 6100 and 189 are made 
from asbestos yarn, braided and treated with suitable lub- 
ricants for maximum operating efficiency. 

Any Belmont distributor (they are located in every large 
industrial center) will be glad to offer suggestions on your 
requirements. Or write on your company letterhead for a 
copy of the Belmont Packings Catalog displaying the com- 
plete Belmont Line. 


So ULLAL 


THERE’S A BELMONT PACKING FOR EVERY SERVICE 


Coils 
, Sheets 


Steam. Water, O: Rings, Spirals, 
Gas, Air, Acids, Re 


Alkalies, Ammonia 


;, Spools 


Gaskets 


THE BELMONT PACKING & RUBBER COMPANY 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA 37, PA 





ous iron alloys and improvements 
in dry cells. He was a recipient of 
the Octave Chanute Medal awarded 
by the Western Society of Engineers 
in 1911 and had _ received _many 
awards for his achievements in sci- 
ence and engineering. 


Philip Gadsden 


PuHitip H. GADSDEN, who retired 
January 1, 1942 as vice-president of 
The United Gas Improvement Co. of 
Philadelphia, died in that city on 
February 27 at the age of 77 years. 
In 1900 Mr. Gadsden became vice- 
president of the Consolidated Rail- 
way and Lighting Co. of Charleston, 
S. C., which was the beginning of 
his long career as a public utility 
executive. He served as vice-presi- 
dent of the Charleston Light and 
Water Co. from 1907 to 1917 and as 
a member of the Federal Electric 
Railways Commission in 1919. Dur- 
ing World War I he was chairman 
of the war board of the American 
Electric Railway Association and 
chairman of the National Committee 
on Public Utility Conditions. Also 
chief of the Philadelphia District 
Ordnance Office of the War Depart- 
ment. He was president of the 
American Electric Railway Associa- 
tion in 1921, president of the South- 
ern Gas Association in 1922 and: , 
president of the Eastern States Gas — 
Conference in 1923. He became vice- 
president of the United Gas Im- 
provement Company in 1919. 


James Lincoln Ashley 


JAMES LINCOLN ASHLEY, director 
of the entire International Nickel 
Company of Canada, Limited, who 
died March 6 in New York, was for- 
merly secretary and treasurer of 
The International Nickel Co. of 
Canada, Ltd., and vice president and 
treasurer of The International Nickel 
Co., Inc., a United States subsidiary. 
He retired from active service in 
December, 1939. Mr. Ashley was 
born in New York on October 14, 
1869, and after receiving his educa- 
tion for college he joined the staff 
of Joseph Wild & Co., of New York, 
where he remained until 1902. He 
became associated with Mining and 
Metallurgy when the International 
Nickel Co. was organized in 1902. 
In the corporate reorganization in 
1928 he was elected to the position 
of secretary and treasurer in the 
parent company and vice president 
and treasurer of its United States 
subsidiary. Mr. Ashley had served 
as a member of both the board and 
executive committee of the Ameri- 
can Bank Note Co. and a trustee of 
the Union Dime Savings Bank. He 
was formerly director of the Liberty 
Bank, the New York Trust Co., and 
the Equitable Trust 'Co.; Or "New 
York City. 


Homestead Valve Manufacturing 
Co. has recently started production 
in its new cleaning-compound manu- 
facturing plant at Edgeworth, Pa. The 
new plant will supply industry and 
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LONGER 


WARREN STEAM PUMP CO., 


MASSACHUSETTS 





- ON SERVICES OF THE HEAVIEST CHARACTER 
AND MOST EXACTING TYPE 


For example, take the pair of 
Warren Duplex Hydraulic Pumps, 
12 x 21/2 x 12 shown in the ac- 
companying photograph. One 
was installed in 1916 and the 
other in 1924 and are used on 
accumulators up to 2500 lbs. 
pressure per square inch. These 
pressures operate hydraulic 
presses for the final squeeze on 
various well known rubber prod- 


LIFE AND 


WARREN, 


ucts manufactured by Hood 
Rubber Company. 


Year after year these Warren 
hydraulic installations have oper- 
ated at a high degree of effi- 
ciency and with very low main- 
tenance cost. This goes also for 
other Warren hydraulic installa- 
tions at Hood, the first’ of which 
dates back to 1911. 
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GREATER DEPENDABILITY 


INC. 











Avs this little movement has special significance to you 


as a pressure gauge user. It means longer gauge life and : 


greater accuracy. As you can see, the Helicoid Movement 
has no teeth to wear or foul. The polished Bakelite cam 
facing simply rolls smoothly in the polished groove of the 
hard roller. Friction and inertia are reduced to minimum. 

Only Certified Gauges have the patented Helicoid 
Movement. 

Now, after several years use in the Navy, Certified 
Gauges are available to industry. Many of the largest 
companies in the country are already using them. 

All Certified Gauges are guaranteed accurate to within 
VY of 1%. They stay accurate longer. Send for catalog today. 


AND INSTRUMENT CORP. 


? 





all branches of the armed forces with 
compounds for Hypressure Jennys 
and other steam spray cleaning ma- 
chines to restore machinery of all 
inds to a clean condition. 

The Eagle-Picher Lead Co. has 
recently acquired the production and 
distribution facilities of the Southern 


_ Lead Co. of Dallas, Texas: The prod- 


ucts of the newly acquired Dallas 
‘plant will be sold under Eagle-Picher 
name, but the personnel of Southern 
Lead Co. will be retained under terms 
of the agreement. J. M. Bowlby, is 
the. president of the Eagle-Picher 
Lead €o., Cincinnati, Ohio; W. F. 
Murdoék;®,. general manager of the 
Metallic,” Products Division; J. V. 
Murph, geheral manager of the Dallas 
plant; D. Bentley Murph will be in 
charge of production at that plant and 
D. H. Murph, founder, will remain in 
a consulting capacity. Operations will 
be conducted under the newly created 
name, Eagle-Picher Co. of Texas. 


The B. F. Goodrich Co. has taken 


“options on land near Avon Lake, Ohio 


as a probable site for the construc- 
tion of an experimental war chemicals 
plant. The company’s chemical divi- 
sion now operates plants in Ohio, New 
York, Kentucky and Texas. An- 
nouncement also is made that a new 
research laboratory will be constructed 
in ‘Brecksville, Ohio, for which com- 
plete principal plans, and designs and 
construction work will soon be started. 


Builders-Providence, Inc., Propor- 
tioneers, Inc., and Omega Machine 
Company, recently joined to celebrate 
the 125th birthday of the parent 
company, Builders Iron Foundry, with 
a service award dinner for 270 em- 
ployees who have been with the com- 
pany for 5 years or more. Since its 
founding in 1820, this company has 
consistently grown both in size and 
in the scope of its operations. In 1887 
Clemens Herschel developed the Ven- 
turi Tube for which Frederick N. 
Connet, Chief Engineer of Builders 
Iron Foundry, perfected the necessary 
instruments. The resulting Venturi 
Meter was an outstanding scientific 
achievement and in the years that 
followed, the company expanded its 
activities and designed, manufactured 
and distributed a wide variety of flow 
measuring and flow controlling instru- 
ments that: found applications in in- 
dustry, power plants and water and 
sewage works throughout the world. 
A little more than a decade ago the 
parent company participated in the 
organization of Proportioneers, Inc., 
for whom it manufactures constant 
rate and flow proportional pumps and 
in the past year Builders acquired the 
Omega Machine Co, of Kansas City, 
manufacturers of volumetric and 
gravimetric feeders for dry and fluid 
materials. 


The Automatic Control Division of 
Climax Industries, of which Climax 
Engineering Co. is a_ division, has 
been formed by the affiliation of this 
company, the Hanlon-Waters Co. of 
Tulsa, and the McAlear Manufactur- 
ing Co. of Chicago. General manage- 
ment, sales and engineering are being 
centered under single heads in charge 
of these executive functions for Mc- 
Alear and Hanlon-Waters plants. Ed- 
ward F. Deacon, Climax president, 
has announced the following new ap- 
pointments: L. J. Griffey, vice-presi- 
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Pof 1902 states: “This boiler is still in | 


Base Moor was established in 1868 and has been 
building steam generating units for nearly three- 
quarters of a century. Fifty years ago, in 1895, we 
began the manufacture of water tube boilers, and 
followed several years later with the first super- 
heating steam boilers. 


Edge Moor engineers have continued to contribute 
to the store of knowledge and experience gained i 
in the building of steam generating equipment. 
Today, upwards of 5000 installations attest to the 
many advances in design, efficiency and standards 
of quality originated by Edge Moor. 

Edge Moor boilers are designed for any required 
capacity and up to 900 lbs drum pressure. Complete 
steam generating units, auxiliary equipment and 
installation service are available—from Edge Moor. 
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Edge Moor 2-drum bent tube boiler with pendant 
convection superheater, vertical tubular air pre- 
heater, water cooled furnace, travelling grate 
stoker. Capacity, 75,000 Ibs steam per hour; 
Drum Pressure, 450 psi; Degrees of Superheat, 
300; Final Steam Temperature, 750° F. 
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STEAM GENERATING EQUIPMENT 


BRANCH OFFICES: NEW YORK'20, N. Y.: 30 ROCKEFELLER PLAZA : : 
CHICAGO 2, ILL.: ONE NORTH LA SALLE STREET MAIN OFFICE AND WORKS: EDGE MOOR, DELAWARE 
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RADIANT TYPE. 


HIS is a patented 4-drum boiler design that 
hac the usual radiant exposure found in 
4-drum boilers. This Union front wall radiant 
element, together with the main tube bank, form 
an “A” shaped roof over the fire. This added 
radiant exposure, by absorbing fully ten times 
more B.T.U.’s per sq. ft. than the blind or con- 
vection heating surface, provides faster steam- 
ing, greater capacity, lower furnace temperatures 
and maintenance, and lower setting costs. These 
advantages and many others are completely 


described in Bulletin RB. Write for copy. 
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dent and general manager; M. C 
Waterman, vice-president in charge 
of engineering; C. W. Snyder, vice. 
president in charge of sales. The two 
plants and all Hanlon-Waters branch 
offices and warehouses in the mid- 
continent oil field are being con- 
tinued. Other territories elsewhere 
will be handled through distributors, 
Announcement has keen made by 
Walter Kidde & Co., Inc., of Belle. 
ville, N. J., that it has acquired 
through purchase the capital stock of 
the Youngstown Miller Co., Inc., for- 
merly of Sandusky, Ohio, manufac. 
turers of plastic coaters and oil re. 
claimers. It is reported that orders on 
hand will continue ‘to be filled under 
the direction of F. L. Gerin, who be- 
comes vice-president and _ general 
manager. Other officers of the new 
subsidiary of Walter Kidde & Co, 
Inc., will be John F.. Kidde, president, 
Harold A. Cartier, vice-president, G, 
Crosby Hiss, secretary and William 
Deyerberg, treasurer and comptroller, 
R. E. Strobel will continue as sales 
manager for the Youngstown Miller 
products. The main office of the 
Youngstown Miller Co. will be located 
at 675 Main Street, Belleville, N. J. 


Worthington Pump and Machinery 
Corp. has recently appointed George 
Steven to the post of executive en- 
gineer of its Buffalo Works. Harold 
W. Whiting will succeed him as chief 
engineer of the Buffalo Works Com- 
pressor Division. 

Walter E. Moore was recently ap- 
pointed district sales manager for the 
New York District of the American 
Cable Division of American Chain & 
Cable Co., Inc. Mr. Moore, who has 
been with the company for 18 years, 
will continue to make his headquar- 
ters at 230 Park Avenue, New York, 
N.Y; 

Westinghouse Electric & Manufac- 
turing Co. has announced the follow- 
ing changes in personnel and repre- 
sentation: O. A. Bruneau was ap- 
pointed branch manager at Duluth of 
the Westinghouse Electric Supply Co. 
for the Northern District, to succeed 
F. A. Johnson who has retired. Alfred 
L. Goeke was appointed as service 
manager of the Tulsa, Oklahoma, 
branch of the Westinghouse Electric 
Supply Co. L. G. Hardy, formerly 
branch manager at Jacksonville and 
Tampa, Florida, has been appointed 
Southeastern District Appliance man- 
ager with headquarters at Atlanta, 
Ga. C. W. Spengler has been ap- 
pointed acting manager of the Jack- 
sonville branch. E. L. Houston is 
now acting manager of the Tampa 
branch. S. R. Clark has been ap- 
pointed branch manager at Charlotte 
and Columbia, S. C. O. C. Rhodes is 
now acting manager of the Columbia. 
S. C., branch. R. E. Hallman is now 
acting manager of the Greenville, S. 
C., branch. John F. Myers has been 
appointed manager of the Middle At- 
lantic District of the Westinghouse 
Electric Supply Co. and will succeed 
H. M. Gansman, who retires after 41 
years of service with Westinghouse. 
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STURDY COMBINED 
RADIAL AND BALL 
THRUST BEARING 
grease lubricated; other 
bearing free to slide. 








STUFFING 
BOXES 
extra deep, arranged 
for water sealing; 
split bronze glands. 


DIAPHRAGM 
BUSHING 
protects diaphragm 
from wear; renew- 





April, 1945— POWER PLANT ENGINEERING — Chicago, Ili 


John Howard Collier, president of 
the Crane Co., Chicago, has been 
elected director of the Allis-Chalmers 
Manufacturing Co., to fill the vacancy 
left by the resignation of Lester Ar- 
mour who has been in the service 
of the Navy since the outbreak of 
the war. : 

General Electric Co. has announced 
the following changes in the New 
York district: G. H. Reid, assistant 
district manager; W. E. Brown, for- 
merly manager of Central Station 
Division, will handle special assign- 
ments; H. M. Sliter, district manager 
of the Central Station Division; R. 
M. Darrin, assistant district manager 
of Central Station Division: Horace 
Zimmer, district manager of the In- 


dustrial Division, also, district man- 
ager, Transportation Division; H. M. 
Bardin will be sales manager of the 
federal and marine section; R. B. Ran- 
som, manager of the New Haven of- 
fice; and J. J. Pascher, manager of 
the Hartford office. 

Foote Bros. Gear and Machine 
Corp., Chicago, Illinois, announces the 
election of the following additional 
officers: L. F. Campbell, vice-presi- 
dent in charge of manufacturing, Pre- 
cision Gear Division; R. B. Moir, as- 
sistant vice-president in charge of 
sales engineering, Industrial Gear 
Division; E. . Johnson, assistant 
vice-president in charge of manufac- 
turing, Industrial Gear Division; I. C. 
McVicar, assistant secretary; L. J. 
Malina, assistant treasurer. 
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TUBE CLEANERS 


FOR CURVED TUBES 


THOMAS C. 


21-11 


The short, small diameter 
motors necessary for passage 
through short radius bends impose 
harsh restrictions on the power 
such motors will develop. This lack 
of power often slows up tube 
cleaning. It may even cause seri- 
ous time charges through exces- 
sive down-time of equipment 
cleaned. 


Wilson cleaners for curved tubes 
will help you overcome these and 
other troubles. There is a Wilson 
Tube Cleaner for every curved tube 


Modern tube- 
cleaners for the 
problems of to- 
day. 


from 1” ©O.D. up and for almost 
every radius. Let a Wilson Tube 
Cleaner cut your down-time and 
solve your curved tube cleaning 
problems. 


Thomas C. Wilson, Inc. maintains 
a large enginéering staff for con- 
sultation on difficult or unusual 
tube cleaning problems. Write to- 
day for a copy of the new Wilson 
Tube Cleaner Check List and a 
40-page bulletin describing the 
complete line of Wilson Tube 
Cleaners. No obligation. 


WILSON: Inc. 


44th AVENUE, LONG ISLAND CITY 1 


NEW YORK 





The Briggs Clarifier Co., Wash- 
ington, D. C., has recently announced 
the following representatives: The 
Manning Packing and Supply Co., 65 
S. W. 2nd Avenue, Portland 4, Ore- 
gon, representative for Oregon and 
the southern parts of Washington. 
The Hendrie and Bolthoff Manufac- 
turing and Supply Co., 1635 17th St., 
Denver, Colorado, will represent the 
company in Wyoming, Colorado, New 
Mexico and western Nebraska. M. F. 
Hampton Co., 505 McBirney Building, 
Tulsa 3, Oklahoma, will be the repre- 
sentative in the state of Oklahoma. 
Hoffman Supply Co., Abilene, Texas, 
will: represent the company in the 
northern Texas territory. 

J. J. Walsh has been appointed dis- 
trict sales manager for the New York 
district of the Page Steel and Wire 
Division of American Chain & Cable 
Co., Inc., with headquarters at 230 
Park Avenue, New York. Mr. Walsh 
has been associated with the company 
for the last 12 years. 

Michael J. Devaney has been ap- 
pointed assistant to manager of the 
Chicago district operations of Car- 
negie-Illinois Steel Corp., U. S. Steel 
subsidiary. Mr. Devaney started his 
steel industrial career 45 years ago 
and for the past 4 years has been 
assistant general superintendent a: 
the plant. 

The Steel Improvement & Forge 
Co., Cleveland, Ohio, has appointed 
W. E. Graves, sales manager; and 
R. A. B. Williams, Professional Build- 
ing, Los Angeles, Calif., sales repre- 
sentative on drop, upset and press 
forgings for the Pacific Coast states. 

Bailey Meter Co., Cleveland, Ohio, 
has announced the appointment of R. 
E. Sprenkle as hydraulic engineer. 
In this capacity Mr. Sprenkle will con- 
tinue to act as consultant on all prob- 
lems of fluid flow and will supervise 
research on fluid flow. He has been 
associated with Bailey Meter Co. for 
over 20 years. ‘ 

Frederick P. Huston has recently 
been placed in charge of the Interna- 
tional Nickel Co., Inc., railroad de- 
velopments research. Mr. Huston has 
been associated with the Inco Mill 
Products Division since June, 1940. 

Elliott Company, Jeannette, Pa., 
has recently made the following ap- 
pointments: V. H. Baker, plant man- 
ager and product engineer of Elliott 
Company’s Lagonda division, Spring- 
field, Ohio; G. L. Elliott, assistant to 
the president tube cleaner divisions; 
Harold W. Kealey, director of person- 
nel, in addition to his duties as assist- 
ant secretary. 

Laclede - Christy Clay Products 
Co., St. Louis, Mo., has recently 
elected Don N. Watkins to the Board 
of Directors to succeed A. H. Killinger. 
Mr. Watkins has been president of 
Steel Publications, Inc., publishers of 
Technical Steel Magazines. He also 
served as executive consultant to 
Henry J. Kaiser Co. on the construc- 
tion, operations and sales. 

Dr. Donald Price who has special- 
ized in research work on wetting 
agents, synthetic detergents, water re- 
pellants and sulphonated oils, has 
been appointed technical director of 
Oakite Products, Inc. There he will 
direct the activities of Oakite’s engi- 
neering and chemical staff including 
its research laboratory and technical 
service department. 
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DOES YOUR 


have a champs 


FAIRMONT LOW 
FUSION COAL? 


because! 
.«. it can be burned efficiently 
and economically in any com- 
bustion mt properly en- 
gineered its use. 

. it will be available for 
many years to come because of 
its huge reserves. 


... it has an attractive B.T.U. 
value when compared with that 
of high-priced, limited-supply 
premium coals. 


. cue assures competitive steam 
of longe range 


ipagne taste 
when if comes to coal? 


Modernize your plant with equipment liberally designed to burn 
a wide range of coals and you eliminate the necessity for high- 
priced coals to satisfy that “champagne taste.” Include low fusion 
coals in design specifications and you can utilize, with equal effi- 
ciency, a variety of coals. 


FAIRMONT COAL is consistently economical for steam generation 
because of its lower mining cost and tremendous reserves. The 
investment for modernization will pay dividends promptly and will 
assure competitive steam costs during the entire life of the plant. 


Every plant can and should have a beer pocketbook when it comes 
to steam costs. Ask us to be specific. 





The Fai t Coal B has some very interesting and timely 
data (most of which are available for the first time) to send 
you on the subject of coal and its relation to equipment and 
power costs. These data are in “Reference Bulletin” form and 
will be sent promptly on request. If you'll mail coupon below 
we'll have an opportunity to present this important information 
which you should have immediately. 


FAIRMONT COAL BUREAU 
CHANIN BLDG. 122 E. 42nd ST. NEW YORK 17, N. Y. 


FAIRMONT COAL BUREAU 

Chanin Bldg., 122 E. 42nd St., New York 17, N. Y. 

Kindly place me on your mailing list to receive copies of “Coal Reference Bulletins.” 
It is understood these will be sent FREE and without obligaticn. 
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Babcock & Wilcox Tube 


Co. Expansion 


The Babcock & Wilcox Tube Co. 
of Beaver Falls, Pa., is now expand- 
ing facilities to include the manufac- 
ture of atomic hydrogen welded tub- 
ing and pipe. The rotary piercing 
method is eminently suited for the 
larger diameters and heavy walled 
tubing such as cracking still tubes 
and the like, while the atomic hy- 


drogen welded process is reported to 
be better suited for smaller sizes of 
tubing such as are used in the food 
and chemical industries. Regardless 
of the initial method of. manufacture, 
the Tube Company facilities for sub- 
sequent processing such as annealing, 
pickling, cold drawing and straighten- 
ing are identical. 

Among the new facilities being 
added in the consolidation of a stain- 
less producing unit are a salt bath for 
pickling and a conveyor furnace for 
heat treating. The salt bath is de- 
signed and operated under arrange- 
ments with the Hooker Electrochemi- 
cal Co. In this process, a steel tank 
containing a molten alkaline salt is 
maintained at a temperature of about 
930 F. and tubing is immersed in the 
molten salt, being handled in crane 




















D. W. HAERING & CO. 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6 Iil. 
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HAERING 
GLUCOSATES 


A 


FOR 


CORROSION & SCALE 


CONTROL. 


— O— 


WRITE FOR 


“H-O-H WATER 


STUDIES” 


Tales 





sling lifts. This salt, which disinte. 
grates the refractory and acid re. 
sistant scale customarily found on 
stainless steel, has the advantage that 
it does not attack the metal and js 
not used up or lost except for the 
amount dragged out by the materia], 


$15,000 Gift to IIT 


Laboratory 


Dr. Henry T. Heald, president of 
Illinois Institute of Technology, has 
announced an initial grant of $15,000 
from the Ohmite Manufacturing (Co, 
to be used for the establishment of 
a laboratory for the precision meas- 
urement of electrical and magnetic 
quantities. 

The gift, came through David T. 
Siegel, president of Ohmite Manufac. 
turing Co. and a trustee of Illinois 
Tech. It represents the initial con- 
tribution for equipping what will be 
known as the Ohmite Laboratory for 
Precision Measurements. It will be 
constantly expanded as new equip. 
ment becomes availabale. 

The laboratory’s ultimate goal is to 
provide precision electrical measure- 
ments for the Chicago area approach- 
ing in accuracy those of the Bureau 
of Standards in Washington, D. C. 


Fuel Savings Reported 


At a recent meeting of the Na- 
tional Fuel Efficiency Council and 
Bureau of Mines officials in Wash- 
ington, D. C., fuel savings ranging 
from 3 to 35 per cent in industrial 
plants, office buildings, schools and 
colleges, apartment houses, Govern- 
ment buildings and other commercial 
consumers were reported. 

Nearly 10,000 plants throughout 
the country have been visited and 
surveyed by volunteer engineers 
working in the National Fuel Eff- 
ciency Program which is sponsored 
by private industry and the Bureau 
of Mines. Pledges of co-operation 
have been signed by operators of 
these plants, and a “waste chaser” 
has been appointed in each plant to 
put into use the technical informa- 
tion provided by the Bureau of Mines 
and the volunteer engineers. 

Progress toward the goal to save 
29 million tons of coal each year was 
disclosed at the meeting of the coun- 
cil, which is composed of some of the 
Nation’s leading fuel and/combustion 
engineers. Members were told that 
substantial fuel economies have been 
reported by individual plants adopt- 
ing modern combustion practices at 
the recommendation of the pro- 
grams’ regional engineers, but that 
no overall estimate of savings can 
yet be made. The signing of a pledge 
of co-operation alone tends to en- 
courage fuel savings, staff members 
pont out. 

Still expanding their field organ- 
ization, the directors of the National 
Fuel Efficiency Program now have 
appointed 181 area _ coordinators 
throughout the country with super- 
vision - over regional engineers, 
all volunteers from industry. Co- 
ordinators, in turn, have appointed 
726 persons to their advisory com- 
mittees. Thirty-four “quiz sheets”, 
providing fuel-efficiency information 
for different types of installations, 
have been printed, two more are be- 
ing printed, and 12 others have been 
prepared. 





One purpose «+s 


the IMPROVEMENT of metats, 


Here the most modern forging and 
heat treating equipment is be- 
ing utilized under the direction 
of highly skilled executives and 
technicians to obtain volume pro- 


G R U V.-§ ¥ A L pr orga Rn — part for 
the peace to come high quality 
"Forged Iron” 


forgings for every industrial use. 
Ring Gaskets 


These gaskets used at all 
flange connections, valve 
bonnet joints, and at joints 


= 
where ready disassembly is a Riveter Frame Forg- by F org Ing 


necessary requirement, reduce Sicaen Mnaaee 


power losses and gare peo Sing edo In forgings you get strength and tough- 
time for pressure lines an Retesense Bute ness—metal quality developed fully— 


pressure vessels. ian 2 high tensile and impact strength, tough- 


With Gruv-Seal “Forged- pres dirs ofl | ness and fatigue resistance. Forgings 


Iron” Ring Gaskets, wrench —_ of cums assure dependable performance because 


pressure molds a tight seal ment. Copies avail- they have what it takes to meet unpre- 
that stays tight. metallurgists. and dictable emergencies. Buy equipment 


executives. : ° 
These gaskets are manufac- fortified by forgings. 


tured by a special forging ssstaad 
method which eliminates 

ed wie elmer Ue STEEL IMPROVEMENT & FORGE CO. 
the metal fibre lines into a FORGINGS 966 East 64th Street * Cleveland, Ohio 
dense, tough structure such as 
is obtained by no other fabri- 
cating process. Gruv-Seal 
‘Forged-Iron” Ring Gaskets. worked out as requirements OCCUr. Catalog No. 10 illus- 
are exact in every detail; true’ Write for special bulletin on Gruv- trates, describes, and 
in diameter, circumference, Seal “Forged-Iron” Ring Gaskets. lists a complete line of 


: A forged steel boiler and: 
and in thickness; perfectly : tent nccociieted wha 
proportioned and machined These gaskets are one item of the 


to a fine, smooth finish. The complete line of inode snd guecal inforanetion \ 

Gite! fcemn ‘which theese ase Forged Boiler and Tank Accessories about the application of y A 

forged possesses corrosion- which ‘includes manhole cover such products, 

resisting properties beyond assemblies, handhole cover assem- 

those of ordinary steels blies, welding street ells, welding 

‘ fittings, special flanges, water col- 

Gruv-Seal “Forged-Iron” Ring umn ells, welding necks, all of which 7 i ee 

Gaskets are made in a wide are forged to close tolerances from Dept. PPE, %6 East 64th Street, Cleveland, Ohio 

al * —_ ene: all — rmetels a8 eset ore onus end Bey 8 _intormation obout | Grev-Seo 
ar . I. sizes. New exce . M. E. 


sizes are constantly being steel use in pressure vessel parts. nae Peditien 
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THE STEEL IMPROVEMENT & FORGE CO. 
966 East 64th Street » Cleveland, Ohio 
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You can burn it Better and Cheaper with a 


Pulseless Discharge 

Higher Suction Vacuum 
Less Wear 

Less Repacking 
Smooth-Running and Quiet 
Motor or Turbine Drive 


Dual turbine-driven pumping set 


QUIMBY 
PUMPS 
© Centrifugal 
e Screw 
© Rotex 


6 HP, 1450 RPM, 15 GPM. e Sump 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA 


om UR me 4 


340 THOMAS 


PUMP 


STREET, 


DIVISION 


NEWARK 5, N. J. 





The Stout NO-VENT Pump has been 
engineered for one purpose: to oper- 
ate continuously and return all con- 
densate directly back to the boiler as 
fast as formed, and without the use of 
steam traps, vents or reheating. 

With the simplified Stout NO-VENT 
System the condensate is returned at 
temperature and pressure at which con- 
densed. This insures better circulation 
and drier steam in all heating units. 


driers, presses, etc., not only save up to 
25% in fuel, but step up their produc- 
tion 5% or more. 

Write today for bulletin s* owing hook- 
up of Stout NO-VENT Boiler Return 
System, giving operating details and 
practical guarantee chart of saving in 
boiler load. Made in capacities 100 to 
800 bhp, pressures to 200 Ib. 
Distributors will be interested in de- 
tails of attractive selling franchises 
now being offered. 





That’s why hundreds of plants 
operating cookers, heaters, 


DAVID STOUT & SONS 


6 N. MICHIGAN AVENUE 
CHICAGO 2, ILL. 





This Stout NO-VENT Outfic 
collects 5610 Ib. of condensate 
per hour at 150 lb. pressure 
and returns it to the boiler 

at 366 degrees F. 








Kaiser Engineers 


Henry J. Kaiser has recently an- 
nounced that engineers long asso- 
ciated with him and responsible 
for the design and construction of 
some of the world’s outstanding proj- 
ects, have been organized as a per- 
manent group known as Kaiser Engi- 
neers, with headquarters in the Kaiser 
Building, Oakland, Calif. This move 
will make available to others the 
engineering talents which have been 
responsible for the design of many 
of the Kaiser projects. Mr. Kaiser is 
president of the new organization with 
E. E. Trefethern, Jr., vice-president; 
T. M. Price, vice-president, and 
George Havas, vice-president and gen- 
eral manager. It is the policy of the 
company to undertake engineering 
work in all parts of the world. 

Clarence C. Custer at the age of 
74 has enlisted in the Merchant Ma- 
rines for duty on ocean going vessels 
as 1st assistant marine engineer. Mr. 
Custer has been a frequent contribu- 
tor of articles published in Power 
PLANT ENGINEERING over a number of 
years. He secured his engineering ex- 
perience in marine work which he left 
some 25 years ago, since which time 
he has been engaged principally as 
an insurance inspector. 

Soren H. Mortensen, chief elec- 
trical engineer of the Allis-Chalmers 
Mfg. Co. has been chosen to receive 
the 1944 Lamme Medal of the Ameri- 
can Institute of Electrical. Engineers, 
which is awarded annually to mem- 
bers of the Institute in. recognition of 
high achievements in the development 
of electrical apparatus or machinery. 
Mr. Mortensen’s contribution to the 
industry is cited as his pioneer work 
in the development of self-starting 
synchronous motors and contributions 
to the. development of large hy- 
draulic and steam turbine driven gen- 
erators. 

Announcement has been made by 
the James F. Lincoln Arc Welding 
Foundation, Cleveland, Ohio, of a 
project in the form of an award pro- 
gram to encourage preparation and 
publication of textbooks, one on ma- 
chine design and another on struc- 
tural design for fabrication by. all 
processes, including welding. This 
project is known as the $20,000 Award 
Program for Textbooks Covering Ma- 
chine and Structural Design for Mod- 
ern Processes. The awards will range 
from $5000 for the first prize down 
to $2000 for the third prize. 

The Valve Manufacturers Associa- 
tion has recently elected W. B. Hol- 
ton, Jr., as its president. Mr. Holton 
is president of the Walworth Co. and 
since March 1943 has been Produc- 
tion Consultant and Head of the Valve 
and Fittings Industry for the War 
Production Board in Washington. His 
resignation from that position became 
effective on February 1 of this year. 

B. R. Newcomb has recently been 
selected to serve on the committee on 
patents of the National Association of 
Manufacturers. Mr. Newcomb is presi- 
dent and general manager of the John 
Waldron Corp. of New Brunswick, 
N. J. It is the announced intention 
of the NAM Committee this year to 
continue its nationwide éfforts to en- 
courage invention and scientific prog- 
ress through strengthening and im- 
provement of the Patent System. 
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It’s bad enough to lose one production man-hour these 
critical days — but when one of our main valves leaked 
badly and had to be repaired or replaced, a whole depart- 
ment used to quit work for hours, sometimes days. 

That was before we had Dexter Valve Reseating 
Equipment, however. Now, one man can reseat a valve 
ina few minutes right on the line, and those big produc- 
tion time losses are a thing of the past. Our production 
chart shows big gains. 

No more big losses in steam, air, water and oil — and 
resultant power losses, either. And the reseated valves 
are actually better than new, according to our engineers. 


x * * 


A large part of our production facilities is devoted to war work. 
Orders for Dexter Machines and Cutters, from firms who want this 
economy and efficiency, have far exceeded our non-military manu- 
facturing facilities. Please be patient — we will deliver just as 
quickly as possible. 








FOR GLOBE, GATE 
AND PUMP VALVES 


What's your Valve leak problem? 


Write in—today—about your valve leaks, 
giving make, size, type and material... 
water, steam, or air, and the pressure. We'll 
tell you what we can do to solve it, without 
obligation. ° 
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“CONSIDER 
these 6 facts 


*when you need 
an insulating cement 


(1) B-H No. 1 Insulating Cement is 
efficient over the full range to 
1800° .. . because a special processing 
of high-temperature-resisting nodulated 
Baldwin-Hill black rockwool and other 
ingredients provides complete retention of 
the cement’s physical characteristics. It 
will not form a homogeneous mass. 


(2) B-H No. 1 Insulating Cement as- 
sures a permanent bond — whether 
applied on a hot surface and dried in- 
stantly, or slowly air-dried over a period 
of time. 


(3) Rust cannot come between B-H 
No. 1 Insulating Cement and metal, 
as the cement contains a special rust in- 
hibitor which prevents corrosjon. This 
feature reduces costly replacements. 


(4) No peeling or cracking—B-H No. 
1 Insulating Cement retains sufficient 
elasticity to absorb normal expansion and 
contraction. 


(5) Easily applied without skilled labor. 
Simply mix with water, and trowel on. 


(6) 1004 reclaimable up to 1200°. 


Write for a practical sample and complete data. 





For one-block insulation—at all tempera- 
tures up to 1700° F.—write for illustrated 
data on MONO-BLOCK. 


Address: Baldwin-HillCo., 577 Klagg Ave., 
Trenton 2, N. J. Plants in Trenton, N. J., 
Kalamazoo, Mich.; Huntington, Ind. 


Baldwin-Hill 


Cc OMPAN Y 





HEAT & COLD INSULATIONS 
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Occupational Accident Prevention, 
By Harry H. Judson and James M. 
Brown. Copyright 1944; 6 by 8% in; 
234 pages; cloth cover; published by 
John Wiley & Sons; Inc., 440 Fourth 
Avenue, New York, N. Y. Price $2.75, 

This book is intended to meet the 
needs of supervisory employees and 
foremen interested in industrial safety 
engineering and it is planned for the 
supervisory employee as well as for 
the safety director. It is not so much 
about safety itself as about the fun- 
damentals in plant operation for bring- 
ing about accident prevention. Briefly 
it is intended to show how to obtain 
freedom from accidents. 

The book is divided into three gen- 
eral sections. Following Section 1, 
an introduction, Section 2 covers the 
general subject of Improvement of 
Work Procedures. This includes sep- 
arate chapters on Plant Housekeep- 
ing; Handling Materials; Maintenance 
Problems; Prevention of Falls; Hand 
Tools; Employee Training and the 
like. Section 3 deals with Improve- 
ment of Plant, including chapters on 
Accident Causes and Sources; Lay- 
out and Arrangement; Illumination; 
Guarding; Electrical Conditions, etc. 
Section 4 deals with Safety Activities 
with chapters on Compensation Laws; 
Organization; Inspections; Reports 
and Records; First-Aid Facilities; 
Psychology and Safety; Standards 
and Codes; and Safety Equipment. 

Appendix I gives the American 
Standard Method of Compiling Indus- 
trial Injury Rates, while Appendix II 
gives data on ten Sound Slide Films 
covering the subject of safety— 
Cie. 


Thermodynamic Charts, also Spe- 
cial Tables for Turbine Calculations. 
By Frank O. Ellenwood and Charles 
O. Mackey. Copyright 1944, 2nd Edi- 
tion; 8 by in.; 46 pages; cloth 
cover; published by John Wiley & 
Sons, Inc., 440 Fourth Avenue, New 
York, N. Y. Price $2.75. 

This new edition embodies correc- 
tions that have been noted in the Ist 
edition published in 1939 and also 
some modifications and additions. For 
example, Plates 8 and 9 have been 
redrawn to include the pressure scale 
for the saturated liquid and some of 
the volume lines have been eliminated 
to make the temperature scale easier 
to read. To enable enthalpy-volume 
charts for steam to be used more 
conveniently, the page numbers of the. 
adjoining plates have been added on 
the margin of each plate. An entirely 
new form of chart has been made for 
steam and water mixtures having 
qualities less than 80 per cent. 

The material included in the new 
edition covers the following: Note re- 
garding enthalpy; index chart for 
steam; steam charts; water charts: 
low quality steam chart; ammonia 
charts; Freon—12 charts; psychromet- 
ric charts; examples of the use of the 
charts, tables for corrections of baro- 
metric readings; jet velocity from noz- 
zles; squares of numbers and com- 
mon logarithms.—C. R. E. 








a a ee 


‘Certainly we're ready 


to talk elevators... 


URING the past several years, the 

manufacturing facilities of the Otis 
Elevator Company have been devoted 
largely to the production of a great vol- 
ume of specially designed elevators and 
precision equipment for a number of vital 
war requirements. 

And, as long as the war lasts, a large 
part of these facilities will continue to be 
devoted to the production of war goods. 

Right now, however, the Otis Elevator 
Company is in a position to help you plan 
for your post-war elevator needs. 

Your Otis representative is ready to 
serve you. He is available to analyze fully 
your elevator problems and to make 


‘fecommendations concerning the equip- 





ment which will be best suited to your 
post-war requirements. 

By planning now, you will be assured 
that a minimum of time will be lost in 
getting your required equipment in pro- 
duction after war restrictions have been 
removed. 

So, to be certain of the last word in ver- 
tical transportation for present or pro- 
posed office buildings . . . for hospitals, 
hotels, factories, or warehouses, call your 
Otis representative today. 
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ROTO ruse cuaners 


SAVE SECONDS HERE 


A delay of only a second or two at 
each tube, can mount up to hours lost 
in cleaning a tubular unit. Roto Tube 
Cleaners, with operating air valve on 
the motor, enable the operator to 
control the equipment by himself. By 
eliminating delays due to signalling a 
helper at some remote point, valuable 
seconds are saved on every one of 
the hundreds of tubes cleaned, often 
saving hours on the entire job.  In- 
vestigate the advantages which Roto 
Tube Cleaners offer. Write. 


ROTO Division 
of Elliott Company 


145 Sussex Avenue, Newark |, N. J. 











CLASSIFIED ADVERTISING 





SALESMEN AND AGENCIES 


WANTED: Salesman to manage district 
office of established manufacturer selling 
nationally advertised power plant equip- 
ment. College training, preferably in engi- 
neering, experience in power plant work 
or sale of power plant equipment, desirable. 
Age 30-35. Location Cincinnati. Address 
Box 1474, Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago 4, Ill. 





AGENTS—We want men to handle a time- 
tested process Condensate Return System 
which we sell on Guaranteed quick payout 
saving basis with liberal compensation. 
Address Box 1461, Power Plant Engineer- 
ing, 53 W. Jackson Blvd., Chicago 4, Ill. 





SALES ENGINEER offers to represent good 
line power plant equipment on exclusive 
agency basis. Has thorough experience 
steam and power generating equipment 
and accessories. Good sales record and 
contacts in Metropolitan New York area. 
Address Box No. 1469, Power Plant Engi- 
neering, Graybar Bldg., New York, N. Y. 





BUY MORE WAR BONDS NOW 








CLASSIFIED ADVERTISING 
HELP WANTED 











STEAM PLANT 
SUPERINTENDENT 


To take complete charge 
of operation of new high 
pressure oil-fired boiler 
plant and steam distribu- 
tion system to process. 
Must know water treat- 
ment for boiler feed and 
handling of high temper- 
ature condensate system. 


BOX 1475 
Power Plant Engineering 
53 W. Jackson, Blvd. 
Chicago 4, Ill. 








Designing Engineer 


Capable of developing and designing 
mechanical products, with knowledge of 
research and testing procedure; experi- 
ence in power plant specialty field 
desirable; excellent opportunity with a 
well-known established manufacturer 
doing business on a national scale. 
Please furnish complete reference and 
qualifications in first letter. 


American District Steam Co., 
North Tonawanda, N. Y. 














WANTED—In modern large meat packing 
plant one architectural engineer, one me- 
chanical engineer for general designing, 
and one mechanical engineer to be assist- 
ant power plant engineer. Three years’ 
minimum experience. Address Box 1467, 
Power Plant Engineering, 53 W. Jackson 
Blvd., Chicago 4, Ill. 





WANTED — MECHANICAL ENGINEERING 
graduate for permanent position in results 
department of a large steam generating 
station. Station is operated by a public 
utility corporation located in the East. 
Statement of Availability is required. Write 
Box 1473, Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago 4, Il. 


POSITION WANTED 


POSITION WANTED: Stationary engineer 
with many years experience desires per- 
manent connections with progressive in- 
dustry. Experience includes plants with 
generating capacity up to 250,000 pounds 
per hour, and operating at 650 Psi, 
deg. F. superheat. Experience also includes 
electrical generation and refrigeration. Age 
42. Address Box 1476, Power Plant Engi- 
neering, 53 W. Jackson Blvd., Chicago 4, 
Til. ; 











April, 1945-—— POWER PLANT ENGINEERING — Chicago, III. 





EMCAL DistReUTNG 
Tray 


of Equal Volume 
jonal Area 


bi: 


HOT FLO SOFTENERS FOR BOILER FEED- 
“oe WATER TREATMENT . . 


PLUS VALUE No. 1 SEDIMENTATION TANK DESIGN 


EQUAL VOLUMES: The water must spend half ing condition conducive to maximum solids sepa- 
its retention time traveling down the outer com- ration and sedimentation. The result is an ample 
partment—so chemical reactions are completed volume of properly settled, relatively clear water 
and solids precipitated long before the water always ahead of the filters, and this 

turns upward into the inner compartment. © permits 350% overload when batkwashing 


EQUAL CROSS SECTIONS: There is no variation Spat enaieny heen re 
@ increases the length of filter runs 


in velocity of forward travel from inlet to outlet-— @ increases the life of filtering media 


hot even at the point of change in direction of flow. @ reduces operating attention required 
? ; @ eliminates the need for any coagulant 
Thus, this design feature establishes an operat- @ assures high clarity of filter effluent. 


Cio INCORPORATED 


325 WEST 25th PLACE + CHICAGO 16, ILL. 
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MURRAY 


TURBINE GENERATORS 


Do you need additional POWER? Are you losing POWER by allowing 
steam to go through reducing valves to process? Have your plant changes 
thrown your plant heat balance off from the way it should operate? 

Correct the situation with a MURRAY STEAM TURBINE GENERATOR 
SET, properly designed for your present operating conditions. Whether 
your plant needs a straight non-condensing unit, or one designed for 
bleeder or mixed pressure operation, MURRAY has already built a similar 
machine, now in satisfactory operation for a number of years, among 
the numerous machines furnished industrial and municipal plants. 


There is a MURRAY sales representative near you, ready to serve you, 





Install FRANCE 


Metal Packing 
for ” ‘“Round-the-Clock” 
Production 


The renewal of ordinary packing 
every few weeks or months in. 
creases horsepower and production 
costs. 

Minimum friction is encountered 
with France Metal “Ring of Distinc- 
tion” Packing. No undue force can 
be exerted on rods or stems by 
tightening the stuffing box stud nuts. 
The rings are free to float in the 
case that retains them and are held 
to the rod or stem with a greater 
spring having minimum tension. 

The result is tight “full-flating.” 
trouble-free performance, for years. 
Prompt delivery assured. 





with information or guidance in planning. 


MURRAY also produces: 


Multistage and single stage Mechanical Drive Turbines 
Vertical single stage turbines 


FREE 


High Speed Reduction Gears 
Steam Boilers oo Agpuens | 
valuable infor- 
mation. Write 


MURRAY IRON WORKS COMPANY copy of Gaiog 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century Packing Designs for Any Service 
Installation Procedure 

Methods of Lubrication 
Pressures and Temperatures 


"Boiler Repairs Reduced 75%" — eal sidtly Sdeibnata tee ia 


— NATIONAL ovine PROTECTOR f : Request France Engineers to analyze 


your packing requirements. There 
is a representative close at hand. 


Vou, 400) ccseuleinteniens: THE FRANCE PACKING~ COMPANY 


Girth Seam Protector saves Taceny, Philadelphia 35, Penna. 
trouble and money by prevent- A z A A 

ing leaks and Sxo-crnehing on Branch Offices in Principal Cities 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 


tached. “we sin mans immed: Original 


-Fox © 
‘von yntain. Mich- ate deliveries. Send for descrip- x Yagi qy 
mene Seechartars FRANCE 
é ow" 

















NATIONAL BOILER PROTECTOR CO., 740 REIBOLD BLDG., DAYTON, OHIO METAL PACKING 
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{ PUMP TIPS FROM ALLIS-CHALMERS—ONE IN A SERIES ]} 


How to 


make WEARING RINGS 
Last Longer. ail 





NY NEW PUMP you buy is guaranteed to deliver its rating in capacity 

and head. But whether it retains its actual capacity depends to a 

great extent on the condition of its wearing rings. For when rings are 

worn thin, liquid leaks through the enlarged clearance between impeller 
and casing — seriously reducing capacity. 


One of the major causes of excessive ring wear is misalignment. So 
serious can it be, that Allis-Chalmers engineers were led to develop, for 
many applications, the “Electrifugal” pump — in which both impeller 
and motor are mounted on ove shaft and in one frame. This unit-design 
prevents parts in the pump’s closely fitted body from getting out of 
‘kilter”... helps you get longer life out of wearing rings. 


However, regardless of whether you have a unit-design or separately 
coupled pump and motor, here are a few tips which will help you get 


longer wear from rings in your pumps... 


)Never allow a pump to run dry 
— either through lack of proper 
priming when starting, or through 
loss of suction when operating. Re- 
member... water is a /ubricant be- 
tween rings and casing. 


)Examine wearing rings at regular 
intervals. When new, rings in the 
smaller size, more commonly used 
pumps should have a diametrical 
clearance of about 0.006 to 0.008 
inch on cold liquid service, and 
about 0.010 to 0.012 on hot liquid 
service. When ring clearance be- 
comes 0.020 to 0.030 inch on the 
diameter it is more economical to 
replace rings than to pay for power 
lost in leakage through them. 


)Gritty liquid or foreign matter in 
liquid accelerates ring wear. If 
condition exists, provide intake end 


of suction piping with a suitable 
screen to filter out abrasive materials, 


> Watch ang alignment. Exces- 
sive strains from suction or dis- 
charge piping can and do distort 
casing. Wearing rings protect 
pump from serious damage in this 
event by themselves taking the wear. 
However, before installing new 
rings, be sure to check into the 
source of distortion, 


>Send for your free copy of 
“Handbook for Wartime Care of 
Centrifugal Pumps”. This valuable 
booklet applies to al] makes of 
pumps; contains vo advertising. 
Contents include: tables of friction 
losses; guide to locating trouble; 
wartime maintenance schedule. 
ALLISs-CHALMERS MFc. Co., MIL- 
WAUKEE 1, WISCONSIN. A 1756 


J Tune in the Boston Symphony, Blue Network, every Saturday at 8:30 pm, EVT. 


ey 


Allis-Chalmers builds all 








April, 1945-— POWER PLANT ENGINEERING — Chicago, III 


Wearing rings on Allis-Cholmers 


“Electrifugal’’ pumps are located 
on both sides .of impeller — 
protecting casing and cover from 
wear. Their construction depends 





- on the exact nature of the liquid 


to be pumped. They may be 
bronze, stainless steel, monel 


metal or other material with ins 


herent ability to resist destructive - 
action of a specific liquid. 








Ou engineers will be glad to put at 
your disposal their experience in helping 
answer hundreds of tough problems on 
handling of oils, chemicals, refrigerants, 
gases, air, steam, and other fluids where 
expansion and vibration are present. 

The marked ability of ECLIPSE Seam- 
less Metal Hose to withstand punishing 
heat and jarring comes from its deep 
parallel sidewall corrugations which com- 
bine maximum flexibility with long work- 
ing life. Steel Hose can be produced up 
to 40 in. I. D. Metal Hose is made in two 
degrees of pitch, normal and close. 

New Bulletin H-201 contains helpful hand- 
book data on metal hose applications — ask 
for free copy. 


These important fuel- 
saving, int reducing features are 
obtainable with Enco boiler baffles — and 
only with Enco baffles. 





Streamlined gas flow 

Uniform gas flow 

Elimination of bottle necks 

Reduced draft losses 

Higher heat transfer 

Cleaner heating surfaces 

Less use of soot blower 

Special provision for expansion 

Easy tube replacement 

Adaptable to any water-tube boiler, 
fired by any fuel 





Each application is designed on the basis of 
more than a quarter century of experience in 
this specialized branch of power engineering. 
Installations are made by skilled mechanics. 





fl 


|); 
IK 
tee 


@ One industrial plant increased its coal-pile depth from 48 to 116 feet, 
and boosted pile capacity from 39,000 to 150,000 tons in limited space. Un 
Although probably the highest coal pile in the world, fire hazard is actually 
reduced because pressure within the pile minimizes the air content. 

To accomplish this, Beaumont engineers installed an aerial bridle sys- 
tem suepended from three 85’ towers with the tail block position remotely 
controlled from the operator’s station on the previously installed Beau- 
mont cable drag scraper system. 

Although your coal storage problem may not be as difficult as this one, 
chances are that Beaumont’s 40 years’ experience can save you time, 

trouble and money in finding the solution. Write outlining your 


requirements. 























Canada: F. J. Raskin, inc., 370 Rachel E., Montreal, P. @. 


BEAUMONT BIRCH COMPANY THE ENGINEER C0. 


1503 RACE STREET PHILADELPHIA, PA. / irae) 75 West St. 
DESIGNERS « MANUFACTURERS +» ERECTORS OF COAL AND ASH HANDLING SYSTEMS New York 6, N.Y. 
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Hluid Aaudling 
EQUIPMENT 


protects you from pipe line grief 


Pipe line grief is unpredictable, involves slow-downs 
and shut-downs. Zurn Fluid Handling Equipment 
Engineering Service provides protection all the time 
and under every service condition for all types of 
pumps, traps, regulators, aspirators, injectors, control 
equipment and valves. This engineering service, 
backed by over 40 years of technical experience, 
utilizes a wide range of Fluid Handling Equipment 
units to meet ever-changing requirements of the 
process industries, industrial and power plants. Zurn 
Fluid Handling Equipment is available in metals 
which are corrosion-resistant, and which provide 
special flow characteristics. Zurn Fluid Handling 
Equipment meets A. S. M. E. requirements for 
metals used in pressure vessel parts and every unit 
is thoroughly tested. Ask a Zurn Fluid Handling 
Equipment Engineer about how to keep pipe lines 
flowing at full capacity continuously, 


J.A. ZURN MFG. CO. 
Industrial Division ¢ ERIE, PA., U.S.A. 


DISCHARGE CHECK 
VALVES: Protect against fouling 
of pumps and equipment tied into 
discharge lines carrying steam, 
sludge, waste water and other 
wastes in gravity flow installa- 
tions; available in 180° straight 
types; 105° and 90° angle types, 
with or without manual control. 


SOLIDS INTERCEPTOR for 
capturing particles of plaster, 
plastics, metal chips, glass, grind- 
ing. compounds, and other solids 
3 which damage valves — —_— 
ing equipment, or clog drains 
DISCHARGE CHECK VALVE Interceptors for lint, hair, threads 
and similar substances also 
available. 


SAFETY VENTS are vapor 
valves for venting tanks and proc- 
essing vessels containing inflam- 
mable liquids and vapors; provide 
protection against fire and ex- 
plosion; flange, I. P. S. threaded, 
or butt-weld connections. 


INTERCEPTORS FOR WAX, 
GREASE, FATS AND OTHER 





DUPLEX STRAINER 
Vertical Type 


DUPLEX PIPE LINE STRAINERS 
for use where continuous operation and 
maximum flow are required; include 
Duplex Vertical Chamber Type Strainer 
for high or low pressures, and Duplex 
Horizontal Tube Type Strainer for low 
pressure. 


“YY” PIPE LINE STRAINERS: Avail- 
able with flange, I. P. S. threaded or 
butt-weld connections. Angle Type High 
Pressure Pipe Line Strainer for vapor, 
steam or gas service also available. 


PRESSURE AND FLUID LINE 
STRAINER FOR HIGH OR LOW 
PRESSURES: 180° and 90° straight 
through and offset types; both types 
with bolted covers and flanged connec- 
tions; cleanout plugs permit blow-down 
cleaning. 


PRESSURE AND FLUID 
LINE STRAINERS 


Duplex Strainers for high and low pressures: 


Pressure and 


SOLIDS INTERCEPTOR 


Fluid Line Strainers; “yp Strainers; Safety Be Discharge 
Check Valves; Remote Valve Control Assemblies; Interceptors 
for Wax, Grease, Fats, and other low density insolubles; 
Volatile Liquids Intercepting Drains; Solids Interceptors and 
Lint Interceptors. Zurn Catalog No. 45 illustrates, describes 
and gives dimensional data on this equipment. 

Attach coupon to your letterhead and mail today for your 
copy. Zurn Products also include a complete line of Roof 
Drains, Floor and Area Drains, Hydrants, and Street Washers, 
to assure an effi- 

cient and protected 

drainage system 

for all types of 

buildings and area- 

ways. Literature 

available upon 

request, 


Ordnance 


LOW DENSITY INSOLUBLES: GREASE INTERCEPTOR 
Prevent contamination of sewage 

outlets; also prevent drain clogging. Volatile Liquids 
Intercepting Drains for oils, gasoline, naphtha, etc., to 
safeguard against explosion fire, also available. 


SAFETY VENT Division 





J.A. Zurn Mfg. Co., Dept. PPE, Erie, Pa., U.S.A. Form No. 
Please send me copy of Zurn Catalog No. 45 on 45-47 


Fivid Handling Equipment. 





Nome Position 





Company 





FLUID HANDLING EQUIPMENT 


for INDUSTRIAL AND POWER PLANTS, PROCESS INDUSTRIES 


Address 


City 
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N ichotson... | a 


TRAPS YOU “HORE 
CAN TRUST POWER 


High Pressures stats with 


OAKITE 
CLEANING 


Featuring exclu- 
sive designs that 
PISTON -OPER- ia : ae Cuetee, 
ATED STEAM positive drain- 
— Positive, e 
instantoneous, for . ty “ age, Nicholson 
pressures to 650 os Steam Traps are 
Ibs. Non-wire counren J ; 
drawing discharge penny cna made for nearly 
vaive. 
parts of Salon re : Pl Wiis oe. every power 
steel. Smaller , and process 
size; larger ori- 


fees; fester <is- sue raat ...-EVaporative 
si atti gains MEPS Catalog 444 oF Condenser Coils 


sure (to 1500 Ibs.). Fast, automatic, 
intermittent, water-sealed discharge 


valve; larger capacity. See Sweet's Kept Scale-Free! 


W. H. NICHOLSON & CO. witkestsaree, ra. NLESS formation of 


arr, lime scale on the ex- 
\_ Valves * Traps * Steam Sp ecialties A terior coil surfaces of evapo- 


rative condensers is prevented 

; by proper treatment of spray 

< 2 water, you are likely to run 

DO You LOSE = =f into trouble . . . particularly in 

eee | hard water areas. Heat trans- 

TIME — : 3 fer efficiency will be seriously 
a ‘impaired. 

POWER — ; Use this corrective treatment 


... introduce Oakite Composi- 
and MONEY S YVT7TRO As tion No. 82 in spray water. It 
a sae will reduce formation of hard 

"Pulsating Magnet" scale on coil surfaces . . . only 
a soft slush will form that is 


and clogged coal = LECTR ic easily removed by hose rinsing. 


DIGEST Gives Data! 


bins, h & 
sia tiie VIBR ATORS New Power Plant Digest con- 


chutes? - ; 
with Adjustable Power tains helpful data for removing 
Assure scale already formed or for the 
cleaning of inside coil surfaces. 


F REE F LOWING COAL Write for your FREE copy 


Bins, Hoppers and Chutes today. 

Elimi ; OAKITE PRODUCTS, INC. 
iminate costly coal stoppages, by preventing $2 Viamss theesk, Hee tak de & 

“arching-over” and “hanging-up.” : a ‘ 

Available in eight sizes—from a little 4 Ib. et te ts 

model up to a big 500 Ib. model. 


Write for illustrated folder yd 
sarron co. | PUAN 
PPM MLYCA C CGIUNG 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 











because of arched 





494 Lexington Ave. Homer City, Pa. 
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The ROTASIGHT oftersa positive, inexpensive way 


of checking flows to bearings and water seals! 


| FISCHER & PORTER " T is no longer necessary for you to depend upon guesswork in 
measuring oil flow to lubricated bearings or for maintaining 
water flow to water seals or cooling jackets. With the Rota- 
sight, you can tell at a glance the exact rate of oil or water fhat 
is flowing. Furthermore, it is so close in price to the ordinary 
“look glass’’ that it is a practical purchase for the protection of 

expensive power plant and process equipment. 
The Rotasight is a small rotameter with a new and ingenious 
precision glass metering tube, which has V-shaped flutes formed 
in it. The float inside the metering tube responds to flow 
Be oe rate changes only—it tells exactly how much is flowing and 
os nes, ie. indicates when the flow rate gets too low for safety or too high 
apse a5 for economy. It can also be equipped with a self-contained 
a ae eae coe tapi ane alarm, so that you don’t even have to watch it to learn when 

the flow has reached the danger zone. 

The Rotasight is cast in iron or bronze in sizes from % inch 
to 2% inches inclusive, for flows as high as 60.0 G.P.M. of water 
or 135.0 C.F.M. of air. It is compact, inexpensive and positive 
in its flow rate indication. Many industrial plants are finding it 
invaluable for checking flows of oil, water and chemicals. One 
large user wrote recently to us as follows: 

‘“‘We are using the Rotasight to measure cooling water to 

ignitron tubes. Our experience with this new type of meter 

has been very excellent. There is nothing else available on 
the market to compete with it in price, compactness, ease of 
installation and maintenance.” 

Full details about the Rotasight, including principle of oper- 
ation, design, dimensions, applications, capacities and prices, 
are given in our new catalog 92-C. We will gladly send you a 
copy without further obligation—right now is the time to write 


for it. 


a ~—SsSsSOISCHERR & PORTER CO. 


The Rotasight Flow Rate Alarm. The alarm switch is ad- 


justab, int ii . 
Justable to any point in the flow range. More than one 5904 County Line Road, Hatboro, Pa. 


alarm switch can be furnished if desirable. 








—— — - 


fs 


Side and top photographs of a Rotasight tube and float with the float at Side and top photographs of a Rotasight tube and float with the float at 
low position. The red in the top view indicates the size of the flow area the high flow position. The red in the top view indicates the size of the 
at this position of the float. flow area at this position of the float. 





NATIONAL ALUMINATE CORPORATION 
6224 West 6Sih Place 6 Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Aluminate Chemicals, Ltd.,555 Gastern Ave., Goronto, Ontario 


Growth, M4 


Nducteg 


re 


Sure, algae grows thick and fast but 
scraping the condenser tubes, Joe, will 
give you only temporary relief. What 
you want is a permanent remedy. 


The Nalco system of water treatment | 


is the answer. Why? Because Nalco en- 
gineers and chemists, with the world’s 
finest and most modern water treatment 
laboratories at their disposal, approach 
the subject of water treatment as an exact 
science. Nalco treatment goes right to 
the heart of the trouble and either pre- 
vents it or eliminates it once and for all! 

Whatever your water treating problem 
is, Joe, call a Nalco representative — you 
will be glad you did. 


—System of Scientific 
Water Treating Service... for all industry 
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BOILER PLANT 


Forward Moving Grate Stoker—New 
1 catalog describes construction and 
advantages of Detroit RotoGrate stoker in 
which the grates move forward slowly and 
continuously discharge the ash at the 
front. Gives interesting pictorial review 
of recent installations of this equipment. 
Detroit Stoker Co. 

Low Head Bent Tube Boiler—The 
2 Vogt low head, bent tube type boiler 
—especially suitable for plants having 
moderate processing, power or heating 
loads—is described in 18 pg catalog. Also 
shows sectional drawings of many installa- 
tions of this boiler. Henry Vogt Machine 


3 Heaters and Coolers—A new, 12 pg, 
two color Bulletin No. 35-76B on 
Adsco Heaters and Coolers includes three 
new types with dimensions, capacity tables 
and list prices on units suitable for use 
as instantaneous heaters, condensate cool- 
ers, preheaters, fuel oil heaters, etc. Amer- 
ican District Steam Co. 
4 Coal Crusher Data—New 40 pg Jeffrey 
Catalog No. 784 describes its line of 
crushing equipment for all mines and in- 
dustries using coal. Shows types, sizes, 
capacities, space required and the complete 
range of product sizes. The Jeffrey Manu- 
facturing Co. 
5 Immersion Type Steam Tank Heater 
—Bulletin No. 451—just issued—de- 
scribes a new steam tank heater, that 
speeds the unloading of materials whose 
viscosity can be lowered by heating, gives 
dimensions and weights of heaters for 
use with tank cars and trucks. The Brown 
Fintube Co. 
5 New Spreader Stoker—Bulletin No. 
441-S describes the newly introduced 
J & J spreader type stoker, featuring: a 
leak-proof, dust-tight coal feeder—a com- 
bination mechanical-pneumatic coal dis- 
tributing system that distributes lump 
and fines to all parts of the grate area— 
air cooling of all parts—easy accessibility. 
The Johnston & Jennings Co. 


ELECTRICAL 


7 Connecting Devices—Howard B. Jones 
Co., 32-pg catalog No. 14 describes 
complete line of multicontact plugs and 
sockets, terminal strips, fuse mounts, etc. 
Dimensions of items are included. 
Germ Killing Light Folder — Illus- 
trated Folder No. 800-45 answers the 
most frequently asked questions on the 
subject of Air-Disinfection for personal 
protection. Special fixtures are listed for 
wall, ceiling and floor mounting. The Ed- 
win F, Guth Co. 
9 Gearmotor Handbook — Booklet B- 
3218 shows how gearmotors cut power 
transmission losses, save installation time 
and expense. Includes application details 
and other handbook data. Westinghouse 
Electric & Mfg. Co. 
10 The A BC Of Electronic Heating— 
This 16 pg handbook contains a brief 
record of the development of electronic 
heating—explains the principle of its 
operation—describes the two chief methods 
and fields of Sy 9 and lists many 
Proved present day uses. Many illustra- 
tions are used to make all the important 
Parts of the text easily understood and 
several types of High Frequency Generators 
are shown. Scientific Electric. 
11 Load-Center Unit Substations—Bul- 
lettin GEA-3592 explains how the 
load-center power system avoids freezing 
of machine locations; shows typical in- 
stallations in ‘many plants; gives helpful 
data on planning fully modern power flow 
systems. General Electric Co. 
12 Ceramic Insulators for Electrical 
Uses—Bulletin No. 444, published by 


the American Lava Corporation, will prove 
& Valuable tool in the hands of engineers. 
ers and research men. AIS 


mee insulator bodies, each with its 
= cal and electrical characteristics, are 
ncisely described and uses indicated. 
Typical designs taken from a roster of 
Pa than 25,000 items are illustrated— 
tHE? iatieies tee a elec- 

, ustr ea ,» Chemical, auto- 
motive and other fields. 


FANS, PUMPS, COMPRESSORS 


13 Vertical Pumps—Bulletin No. 
a 44-4620 tells about construction and 
Tpblication of Byron Jackson VMT pumps. 

igned for handling liquids—hot or 


cold—where the net positive suction head 
is limited. Byron Jackson Co. 
14 Centrifugal Pump Handbook—“‘Self- 
Priming Centrifugal Pumps,” sets 
forth in easy-to-understand style, prin- 
ciples of centrifugal action, physics of 
pumping, evolution of self-priming cen- 
trifugal pumps. Besides giving basic 
engineering information, the handbook 
tells the difference between the types of 
self-priming centrifugals; points out where 
self-primers can be used with best effect, 
explains how to install and care for them. 
Marlow Pumps. 
15 Gas-Engine Compressors—Worthing- 
ton Pump & Machinery Corp, 24 pg 
bulletin No. L-685-B1 gives engineering de- 
tails of LFC angle four-cycle gas-engine 
compressors for gas or air lifting, refrig- 
eration, repressuring, general air supply. 
16 Pumping Unit For Centralized Lubri- 
cation—Bulletin No. 40 describes the 
Farval automatic central pusene Unit 
DC-25. This is a smali size, double plunger, 
slide valve unit which provides a positive 
high pressure pump for the handling of 
all types of lubricants without the use of 
springs, check valves or stuffing boxes. 
The complete system will handle either 
oil or grease and requires no attention 
except the renewal of the lubricant supply 
in the reservoir. Farval Corp 
17 Steam Heat Vacuum Pump—Speci- 
fications, sizes and capacities of 
Warren steam heat vacuum pumps are 
given in new Bulletin 226-1. Rigidly 
supported valve gear may be adjusted 
while pump is in operation. Warren 
Steam Pump Co. 
18 Steam-Jet Ejector Data—A New Bul- 
letin 9013 covers steam-jet ejectors, 
should be of interest to all industries hav- 
ing need for vacuum-producing equipment. 
Some uses include: vacuum packing, de- 
aerating of soap, clay, etc., and producing 
simulated altitude conditions for testing 
engines, pumps, instruments, etc. Operat- 
ing characteristics, principles, and features 
are given, as well as construction details 
and schematic diagrams of various single 
= multi-stage set-ups. Ingersoll-Rand 
0. 


INSTRUMENTS AND CONTROLS 


19 Steam And Liquid Control—New 40 
pg Keckley Catalog describes preci- 
sion pressure t valves, pump 
governors, temperature regulators, relief 
valves, float valves and other control 
equipment. O. C. Keckley Co. 

Insulation Tester—The new U. S.- 

made ‘“Megger” insulation tester, 
in plastic molded case, and said to have 
the same ruggedness and accuracy com- 
mon to all “Megger” instruments, is de- 
scribed in new Bulletin 1735-PE. James 


G. Biddle 


Co. 

New Air Control For Pumps—Bulletin 
..Gescribing applications of a new 
simple, air control for shallow well pumps 
has been issued by Manning, Maxwell & 
Moore, Inc. Features include. rubber dia- 
phragm as the single moving part which 
combines valve head, gland seal, and fivat 
hinge. Valve has stainless steel orifice and 
is completely sealed. It has no water 
cavities. Control is for applications up to 

80 lb. psi tank pressure. 


\N 
2 Steam Pressure Control — Bulletin 
Cl tells about the accuracy, flex- 
ibility and compactness of the Fisher Type 
92 automatic controller for steam pressure 
regulation. Ten sizes. Fisher Governor Co. 
23 Electronic Resistance Thermometers 
2 Bailey Meter Co. Bulletin No. 230- 
A features Bailey pyrotron electronic 
in a 
‘or 


minus 100 deg. F. and plus 1200 deg. F. 
Describes the electronic detector and motor 
control; gives — my ranges, 
power supply req’ , speed of response, 
accuracy, sensitivity, installation, standard 
chart ranges, automatic control applica- 
tion, etc. 


MECHANICAL TRANSMISSION 


24 New Catalog On Couplings—A new, 
8-pg, illustrated Book No. 2045 on 
a complete line of shaft ae is an- 
nounced by Link-Belt Co. Sizes, dimen- 
sions and list prices are given for couplings 
of flexible, rigid flanged face and compres- 
sion types, with special emphasis on the 
Type “RC” Roller Chain Coupling. Detailed 
information is also given on protective 
casings for the “RC” coupling. This in- 
cludes two styles of revolving casings (“R” 
nd “P”’) and a type “S” stationary- 
mounted — 
2: Fraction: HP V-Belts—New handy 
conversion chart and price list for 
fractional horsepower V-belts has just 
been issued by The B. F. Goodrich Co. It 
gives the size and conversion data on 
standard “O,” “A,” and “B” section belts 
for refrigerators, washing machines, iron- 
ers, stokers, oil burners, pumps, wood 
working machines, compressors, grinders, 
blowers, and industrial machinery. 
26 Belting Reference Chart—New trans- 
mission and conveyor belting chart 
provides a rapid reference for standard 
belt thicknesses includes full informa- 
tion as to fastener and lacing sizes for 
each thickness. All commonly used belt- 
ing materials are covered—leather, cotton 
woven, canvas and balata, rubber, etc. 
Baldwin Belting, Inc. 
27 Spiral-Bevel Speed Reducers — Bul- 
letin 200 gives design features, hints 
on selecting proper units, table of load 
characteristics, horsepower ratings and 
other helpful handbook data on Philadel- 
phia spiral-bevel speed reducers. Also pic- 
tures typical installations. Philadelphia 
Gear Works, Inc. 


PIPING, VALVES AND FITTINGS 


Steam Line Corrosion Treatment— 

Illustrated folder explains how 
Saverite steam line corrosion treatment is 
applied and how it dissolves scale, rust 
and other elements in pipes. Saverite 
Engineering Co. 

Non-Return Valves—Catalog 12-B de- 

scribes Edward non-return valves, 
cast and forged steel in 300 to 2500 lb sp 
classes. Full dimensions, cross-section illus- 
trations and descriptions. Maintenance 
hints, pressure drop data, pressure-temper- 
ature tables and other useful information. 
Every power station operator should have 
this helpful new catalog. Edward Valve & 
Mfg. Co., Inc. . 


Coupon must be filled in completely to secure literature you re- 
quest. Pasting coupon on penny postcard saves time and money. 














PETROFLO 
SSSOLVES OIL sue 
Be ) 


COMBUSTION 


All grades of fuel oil contain car- 
bon ends and impurities. Minute 
clusters of these combine and 
settle to the bottom of the tank as 
sludge. This sludge builds up until 
it reaches the feeder pipe leading 
to the burner tip, decreasing effi- 
ciency and, sometimes, causing 
shutdowns and expensive repairs. 


Sludge removal by manual or me- 
chanical methods is costly and 
time-consuming, especially in un- 
derground tanks. By adding 1 Ib. 
Petroflo to each 1000 gals. (23 
bbls.) while the fuel is pumped 
into the tank, sludge-forming car- 
bon ends and impurities are main- 
tained in suspension, assuring a 
steady, free flow of oil, which re- 
sults in better atomization, and 
produces a soft, even, efficient 
flame. 


Petroflo also dissolves sludge al- 
ready in the tanks and fuel system, 
and keeps them clean. The cost 
of Petroflo is insignificant, con- 
sidering the many benefits it 
offers. 


Petroflo is stocked at convenient 
shipping points. Send us a sample 
order. 


FUEL SYSTEM 
Improves 


XZIT SALES COMPANY 


Factories at 
» 1031 Clinton St., HOBOKEN, N. J. 


5800 S. Hoover St., LOS ANGELES 44, CAL. 


——————————S__H]_LTSSEEEE_E__ 





30 How To Choose A Steam Trap—An- 
swers to questions such as: where 
should steam traps be placed, how should 
they be sized and selected, will be found 
in the book “How To Choose A Steam 
Trap”. V. D. Anderson Co. 
31 Steam Hook-Up Book—Many practi- 
cal ideas on how to enlarge the 
capacity of steam heating lines and heat- 
ing coils will be found in the Sarco Hook- 
Up book. Contains recommendations and 
sketches for fitting Sarco traps, strainers 
and other products into your plant opera- 
tion. Sarco Co., Inc. 
32 Heat Insulation Handbook — 176-pg 
Heat Insulation Handbook describes 
Ehret’s 85% magnesia and other heat in- 
sulating materials, both as to selection and 
application for boilers, steam lines, tanks, 
etc. Ehret Magnesia Mfg. Co. 
33 Tube Cleaning Suggestions—Correct 
steps in a tube-cleaning operation 
to insure highest efficiency are outlined 
in a new service bulletin by Thomas C. 
Wilson, Inc. Information covers selection 
of appropriate equipment, proper cleaning 
procedure, care of cleaning equipment, and 
listings of types and sizes of motors, 
cutters, brushes and other accessories re- 
quired. 


WATER TREATMENT 


Double - Check Zeolite Softener — 

Elgin Softener Corp. in Bulletin 
606, describes an improved water soft- 
ener which, compared to others of equal 
size, is said to give up to 44 per cent 
more soft water. Equipped with new 
manifold arrangement which prevents 
loss of zeolite. 

Scientific Water Conditioning—Bul- 

letin covers Bird-Archer line of 
water testing equipment, conductivity 
apparatus, proportioning pumps and 
chemical feeds. Describes ‘‘Tanalginate,” 
an organic colloid of reactive and protec- 
tive type for treatment of boiler water. 
Eliminates baked sludge, permits 
creased boiler water concentrations, 
duces blow-down. Bird-Archer Co. 
36 Industrial Cleaning Service—Bulle- 

tin tells about the development of 
Dowell chemical method for removing 
water- or steam-deposited sludge and 
scale from all types of industrial equip- 
ment. Lists actual results of this clean- 
ing service in boilers, condensers, water 
lines, economizers, distillery, blast fur- 
nace. Contains typical hookup diagram. 
Dowell, Inc. 
37 Water Deaeration Halts Corrosion— 

Reprint 36 describes the application 
and general design of cold water deaerators 
to prevent corrosion of pipe lines, heat 
exchange equipment, etc. This type 
deaerator will have wide application in 
industrial plants, utilizing large quantities 
of cooling water. Cochrane Corp. 


MISCELLANEOUS 


38 Packing Ring Cutter— Master me- 
chanics and engineers will find the 
Zim cutter very handy for cutting rings 
to accurate sizes from any coil or spiral 
packings. ‘Easy to operate, cuts any pliable 
material, has eight adjustable cutting arcs. 
Zimmerman Packing Co. 
39 Plant Maintenance Handbook—New, 
informative 20 pg Digest On Modern 
Power Plant Procedures gives tips on up- 
to-the-minute techniques for handling 
cleaning, de-rusting, paint stripping and 
other power plant maintenance tasks. 
Among the 71 different maintenance jobs 
concisely described are cleaning and de- 
scaling heat exchange equipment and 
cooling systems; boiler room equipment; 
salvaging fittings, valves, pumps, etc.; 
Oakite Products, Inc. 
40 Welder’s Guide On Hard Facing— 
Practical methods. of welding a hard 
wear-resistant metal to surface of softer 
metal are described in latest edition of 
Welder’s Guide To Successful Hard Sur- 
facing. Also lists many types of industrial 
equipment on which hard facing applica- 
tions are used. Mir-O-Col Alloy Co. 
41 Free Repair Handbook—Company of- 
fers free protractor-rule and 40-page 
guide for the use of Smooth-On cements, 
containing 170 diagrams and instructions 
for making lasting and economical repairs 
to plant equipment and machinery, pipe 
lines, fixtures, etc. Smooth-On Mfg. Co 
42 Acetylene Generator Bulletin—Bulle- 
tin features the new Airco Type ‘“‘P” 
portable acetylene generator, incorporating 
an “air lift’? water circulating system and 
e ed radiation space between the car- 
bide hopper and water level which elim- 
inate the “hot belt” and provide cooler, 
double-scrubbed gas. illustrates the 
company’s complete line of generators. 
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Any low-pressure 
boiler can be 
improved by 


installing 4 


Cochrane 


PURIFIER 


‘Ow tO get greater capacity 
from low-pressure boilers 
is the problem that confronts 


operators 
plants all 


in many power 
over this country. 


For many years the Cochrane 
Purifier has been one answer 
to this particular problem. In 
some instances boiler output 
has been practically doubled 


after inst 


alling Cochrane 


Steam Purifiers or Receiver 


Separators. 


For example: 


A large industrial plant in Indiana needed 
more boiler capacity quickly, but 400 b.p. 
was the maximum load that could be carried 


on the 250 b.p. 


slugs of water. 


boiler without danger from 
After installation the owner 


writes: ‘‘We are now carrying 700 b.p. on 


the boiler wh 


ereas before installing the 


Cochrane Purifier we were able to carry only 
400 b.p. without carry-over.” 


Write for a 


COCHRANE 


copy of Publication 2725 


\ a 


CORP., 3123 N. 17th St., 
Phila. 32, Pa. 
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You wouldn't 
tackle this job — 


with a Blow Torch! 


Trying to stress-relieve this main steam boiler 
lead loop with a blow torch in the field would be 
ridiculous. 


Grinnell provides the specialized shop equipment 
to handle this class of work. Grinnell engineers and 
technicians have resourceful “know-how” gained — 
from long experience. By continuous laboratory 
research and experimentation they are developing 





12° Main Steam Boiler Lead 
Loop 850 Ibs. Pressure 950 
Temperature Made of Carbon 
Molybdenum Steel Pipe 

Full Furnace Stress Relieved 


ee 


R. E. Burger Station of the Ohio Public Service Co. 


new processes and techniques for the prefabrication 


of piping for higher pressures, higher temperatures 
and corrosive services. . 

Contact Grinnell whenever piping plans call for 
interpretive. engineering, laboratory research and 
shop fabrication. : 

GRINNELL COMPANY, INC. 
Executive Offices, Providence 1, R. I. 
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VIKING ENGINE ALARM SYSTEMS 


GUARD AGAINST ENGINE BREAKDOWN 


from: 


], EXCESSIVE TEMPERATURE OF 
CIRCULATING-WATER SYSTEM 


9. INSUFFICIENT PRESSURE IN 
LUBRICATING-OIL SYSTEM 


WRITE FOR 
DATA SHEETS 
M-3 and M-3B 





Every diesel and gas engine should 
be properly protected with a Viking 
alarm system. Viking is a com- 
plete system, no extras to buy. 
When water temperature becomes 
too high or oil-pressure too low, 
howler sounds to warn operator of 
danger. Type M-3B provides visual . “Ae 
indication of source of trouble, also AVF FF Dog 


Heavy-duty construction, factory- “fi 


oot for your own soquirsments. Don’t Risk Production Slow-ups 
Caused by Boiler Shut-downs! 
VIKING INSTRUMENTS, INC. «FAKE THESE 


403 Fairfield Ave. Stamford, Conn. : 3 EA $Y GEPS 











ACCURATE, SPEEDY DETERMINATIONS 
OF 


‘SECONDS, 


TAYLOR COMPARATORS 


Accuracy is assured for ALL 
TAYLOR Liquid Color Standards 
carry an UNLIMITED GUARAN- 
TEE AGAINST FADING. 


FREE— 
"SHOW HOW" BOOKLET 


The steady, uniform oc Tells how to prevent damage to costly 
: : oS : ey equipment, caused by scale, corrosion 

by the continuous turning of the and embrittlement, 
: . = thereby protecting 

boiler efficiency. 

Gives the full story 

of the “Why and 

How” of pH, Chlo- 

rine and Phosphate 

Control as well as 

complete description 

of all Taylor Com- 


For information send for Catalog 1-120-0 parators. 


See Your Dealer or WRITE Direct 
AMERICAN CHIMNEY CORP. . for Your Free Copy 
147 Fourth Ave., New York 3, N. Y. A ciel ? oe ce . 
BRANCHES: BOSTON ® PHILADELPHIA IMO DE LAVAL STEAM TURBINE C0 W. A. TAYLOR ANG 
MOVE Of RENTON 2. NEW RSEY y YORK RD AL TIMORE.4, MD 


CLEVELAND ® DETROIT 
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Huntley Station Equipped with ALCO 
High-Pressure Feedwater Heaters 


buffalo Niagara Electric Corporation plant-insiall- 
ation shows interesting features 


HIS PHOTOGRAPH, showing shell-cover end of six 
ALCO High-Pressure Feedwater Heaters installed 
in Huntley Station of Buffalo Niagara Electric Cor- 
poration, gives emphasis to several unusual features. 


Outstanding is the fact that the heaters are stacked 
three high and that the shells are fitted with rollers. 


This installation is further evidence of the trend 
toward ALCO heaters in high-pressure steam-plant 
Practice, Several ALCO installations are operating suc- 
cessfully at 2200 Ibs. pressure. 


ALCO Bulletins describing and illustrating this 


equipment will be sent promptly on request. You are 
cordially invited to consult ALCO engineering special- 
ists in connection with any feedwater-heater and heat- 
exchanger problem. 


American Locomotive 


April, 1945 POWER PLANT ENGINEERING — Chicago, Ill. 





























WORN PULLEY SHAFT AND BEARING 


GIVEN NEW LIFE WITH 
SMOOTH-ON No. 1 


A 23%” pulley shaft in a Southern mill had 
worn to 234” at one edge and 214” at the other. 
The inside bearing had worn conical. The clutch 
would no longer hold and the shaft constantly 
overheated. 


A sleeve of extra heavy pipe, turned to 234” 
O.D. was screwed around the worn shaft, just 
touching the high spots. The worn sections were 
filled in with Smooth-On No. 1. The bearing 
was bored and bushed to the new 234” diameter. 


Next morning the shaft went back into continu- 
ous service. 


Engineers and maintenance men in industrial 
and power plants the country over are constantly 
finding just such ingenious uses for Smooth-On 
No. 1... the half-century-old repair standby 
... as well as depending on it for routine repairs. 
Easy to use—requires no heat. Makes lasting 
repairs at low cost. Get Smooth-On No, | at your 
supply house in 7-oz. and larger containers. 


Every engineer should have a copy in his 
pocket. 40 pages. 170 diagrams. 
Clear, concise directions. Over 
1,000,000 in circulation. Send coupon 
for yours. 
————Mail This Today 


Smooth-On Mfg. Co., Dept. 31, 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send me my Repair Handbook. 


Handbook of 
Tested Repairs 


ATT) LOLOD Ewe) | 


The Iron Repair Cement of 1000 Uses 





Ark., North Little Rock—Arkansas Power & Light Co,, 
Pine Bluff, Ark., has plans under way for new outdoor. 
type steam-electric generating station at Rose City, near 
North Little Rock, with installation to include high-pres. 
sure boilers, generating units with capacity of 130,000-kw,, 
and auxiliary equipment. Project will include transmis- 
sion line for connection with present high-tension system, 
switching station and other facilities. Cost reported close 
to $3,000,000. Application has been made to State Utilities 
Commission for authority to proceed with project. 

Calif., Azusa—Aerojet Engineering Corp., 285 West 
Colorado St., Pasadena, Calif., manufacturer of jet pro- 
pulsion equipment, has contracted with Government for 
new plant at Azusa, consisting of group of about 15 one. 
story buildings. Electric power equipment will be in- 
stalled. Entire project will cost about $1,000,000, with 
financing provided by Defense Plant Corp., Washington, 
D. C., Federal agency. Work will begin soon. 

Calif., Imperial—Imperial Irrigation District, Imperial, 
is arranging a postwar expansion program for line con- 
struction, including extensions and improvements in trans- 
mission and distributing lines, with power substations, 
service connections and other operating facilities. Cost 
estimated close to $1,000,000. 

Conn., Cos Cob—New York, New Haven & Hartford 
Railroad Co., Water St., New Haven, Conn., has plans 
nearing completion for alterations and improvements in 
power plant at Cos Cob, including installation of addi- 
tional electrical equipment and facilities for increased 
capacity. Also will make extensions in a number of power 
substations at points along electrified route, with installa- 
tion of capacitators and other equipment. Entire program 
is reported to cost over $500,000. Gibbs & Hill, 470 Sev- 
enth Ave., New York, N. Y., are consulting engineers. 

Hl., Chicago—Columbia Malting Co., 141 West Jackson 
Blvd., plans installation of electric power equipment in 
new addition to malt plant at Indianapolis Blvd. and 105th 
St. Cost estimated close to $200,000. Application has been 
made for a priority rating. Bids are scheduled to be asked 
soon. 

ill., Macomb—Board of Directors, Western Illinois State 
Teachers’ College, Macomb, is considering a postwar ex- 
pansion and improvement program at institution, includ- 
ing addition to power plant and installation of additional 
equipment for increased capacity. Cost estimated close 
to $500,000. f 

Il1., Ottawa—Inland Rubber Corp., 33 South Clark St., 
Chicago, Ill., is completing plans and will soon begin erec- 
tion of new plant at Ottawa for manufacture of heavy- 
duty tires for military trucks and vehicles. It will com- 
prise several one and multi-story buildings, equipped for 
large capacity. Electric power equipment will be installed. 
A boiler house is planned. Cost about $7,000,000, with 
financing provided by Defense Plant Corp., Washington, 
D. C., Federal agency, Giffels & Vallet, Inc., Marquette 
Bldg., Detroit, Mich., is architect and engineer. 

Ind., Frankfort—Swift & Co., Packers Bldg., Chicago, 
Ill., meat products, processed foods, etc., have plans ma- 
turing for new soybean processing mill at Frankfort, com- 


-prising group of seven one and multi-story buildings, with 


machinery installation for large output. Electric power 
equipment will be installed. A boiler house will be built. 
Entire project will cost over $450,000. 

Ind., Lawrenceburg—J. E. Seagram & Sons Co., has 
plans under way for new power plant at local whiskey 
distillery, reported to cost close to $90,000 with equipment. 
It is understood that project will have a priority rating. 
Smith, Hinchman & Grylls, Marquette Bldg., Detroit, 
Mich., are engineers. Work is scheduled to begin soon. 

Kan., Coffeyville—Light and Water Department, City 
Bldg., has plans in progress for extensions and improve- 
ments in municipal light and power plant, to be carri 
out as a postwar project. Work will include installation 
of new 10,000-kva. turbine-generator unit and accessories, 
high-pressure boilers, cooling tower and auxiliary equip- 
ment. Cost reported close to $1,400,000. Black & Veatch, 
4706 Broadway, Kansas City, Mo., are consulting en- 
gineers. 
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@ You won’t have to worry about 
pipe flanges if you seal them with 
J-M Service Sheet! 

This has been proved by thousands 
of users over many years. That’s why 
Service Sheet is today recognized as 
the No. 1 sheet packing for high 
pressure and high temperature con- 
ditions against super-heated steam, 
air, gas, water, hot oil, ammonia, 
acids, chemicals and many other fluids 
and gases. 

To meet the increasingly severe de- 


Johns=- Manville 


mands of industry, Service Sheet has 
been constantly improved. Its depend- 
ability and high degree of uniformity 
are the result of quality and special 
manufacturing techniques developed 
in over 75 years of experience in the 
production of packings. 

For further information about Ser- 
vice Sheet and other J-M Packings 
to meet specialized conditions, write 
Johns-Manville, 22 East 40th ae 
Street, New York 16, New JM| 
York. . LY 





THERE’S A DISTRIBUTOR NEAR YOU 


April, 1945-— POWER PLANT ENGINEERING — Chicago, III. 











~ 


High winds, snow, sleet, 
ice and driving rains, are 
primary causes of worn 
and leaky roofs, flashings 
and gutters. 


THOSE 
WINTER 
WORN 
ROOFS 


STONHARD PLASTIC 
ROOF RESURFACER 


applied to any type roof 
—concrete, iron, tin, 
slag, gravel, paper or felt 
—will make your worn 
roof like new. 


@ No heating or preparation of material—Just trowel over the 


old surface as it comes from the drum. 


@ Will not run, check, crack or peel in hot summer or severe 
winter weather, : 


For complete Overlays or Repairs 


STONHARD PLASTIC 
ROOF RESURFACER 


CAN BE APPLIED EVEN WHILE ROOF IS WET 


STONHARD LIQUID 
ROOF RESURFACER 


Applied with a brush lubri- 
cates and weatherproofs 
worn, dried-out roofs. 


ANY WORKER CAN DO THE JOB EFFICIENTLY 


KEEP A DRUM ON HAND FOR 
EMERGENCIES . . . ORDER NOW 


STONHARD COMPANY 


Building Maintenance Materials 
Serving the Railroads, Utilities and Industry 
Since 1922 
401 N. BROAD ST., PHILADELPHIA 8, PA. 


MAIL THIS COUPON NOW—NO OBLIGATION 


STONHARD COMPANY 
811 Terminal Commerce Bldg. 
Philadelphia 8, Pa. 
Sirs: Please tell us how we can use STONHARD PLASTIC or 
LIQUID ROOF RESURFACERS to our best advantage. 


FIRM 





ADDRESS 





CITY 














Ca , ~y 








Kan., Kansas City—Lee Rubber & Tire Co., Consho. 
hocken, Pa., has concluded contract with Government for 
construction and operation of new plant at Kansas City 
for manufacture of heavy-duty truck tries for mili 
vehicles. It will consist of a main one-story building 339 
x 900 ft., and auxiliary units, to be equipped for large 
capacity. Electric power equipment will be installed. A 
boiler house and compressor plant will be built. Entire 
program will cost about $4,000,000, and will be financed 
by Defense Plant Corp., Washington, D. C. Albert Kahn, 
Inc., New Center Bldg., Detroit, Mich., is architect and 
engineer. 


Mich., Detroit—De Soto Division, Chrysler Corp., 6000 
Wyoming Avenue, now in production for gun mounts and 
other war products for Government, will carry out ex. 
pansion in plant, consisting of additional buildings for 
parts production and assembling. Electric power equip- 
ment will be installed. Entire project will cost about 
$881,500, with financing provided by Defense Plant Corp, 
Washington, D. C., Federal agency. 


Mo., Poplar Bluff—Missouri Utilities Co., has plans for 
new addition, about 42 x 114 ft., to local steam-electric 
generating station, for expansion in turbine and boiler 
department, respectively. Additional equipment will be 
installed for increased capacity. No estimate of cost an- 
nounced. It is understood that project will have a priority 
rating. Black & Veatch, 4706 Broadway, Kansas City, Mo, 
are consulting engineers. 


Neb., Lincoln—Water and Light Department, Lincoln, 
has plans for new cooling tower at municipal steam- 
electric generating station at 39th and A Sts. Project has 
a priority rating. A call for bids has been authorized, 
No estimate of cost announced. 


N. Y., Camp Upton—District Office, U. S. Corps of En- 
gineers, 120 Wall St., New York, N. Y., will prepare plans 
for extensions and improvements in boiler plant at Camp 
Upton, used for central-heating service, with installation 
of additional equipment for increased capacity. This is 
part of an expansion and improvement program to be car- 
ried out at that place at total estimated cost of $1,327,000, 


Ohio, Mansfield—Mansfield Tire & Rubber Co., plans ; 
installation of electric power equipment in connection with’ 
expansion in plant for manufacture of heavy-duty tires 
for military trucks and vehicles, consisting of several ad- 
ditional buildings, with machinery for large output. Cost 
estimated at $1,750,000, with financing provided by De- 
fense Plant Corp., Washington, D. C., Federal agency. 
Work will begin soon. 


Ohio, Springfield—Board of Trustees, Oesterlen Or- 
phan Home, ,Springfield, has authorized plans for new 
boiler plant at institution for central-heating service, esti- 
mated to cost about $100,000, with boilers, pumps and 
auxiliary equipment. Application will be made for a prior- 
ity he i Ralph Harmon, Columbia Bldg., Springfield, is 
architect. 


Ore., Roseburg—California-Oregon Power Co., Med- 
ford, Ore., has preliminary plans for new hydroelectric 
power plant on North Umpqua River, Roseburg. Project 
will include a power dam at Toketee Falls, 7500-ft. tunnel 
to mouth of Glide Creek for water diversion and hydro- 
electric station, with hydraulic turbines and electric gen- 
erators of 53,600-hp., gross rating, operating under head 
of 415 ft. Also transmission line, about 40 miles long, 
with switching station and other facilities. Entire project 


.is estimated to cost approximately $4,000,000. Applica- 


tion for permission has been made to Federal Power Com- 
mission, Washington, D. C. 


Tenn., Fountain City—Knox County Water Co., Foun- 
tain City, plans new water filtration plant at supply source 
on Beaver Creek, including a 500,000-gal. steel reservoir. 
Cost estimated about $160,000. Project will be carried out 
as a postwar development. Wiedeman & Singleton, C. & 
S. National Bank Bldg., Atlanta, Ga., are consulting en- 
gineers. 


Texas, Dallas—Standard Brands, Inc., 409 Latimer St. 
manufacturer of food products, plans installation of elec- 
tric power equipment in new two-story plant on local site 
at 2306 Amelia St., estimated to cost about $2,000,000. 
Project will have a priority rating and work will be placed 
under way soon. Thomas, Jemison & Merrell, Construc- 
tion Bldg., Dallas, are architects. Main offices are at 
Madison Ave., New York, N. Y. 
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Power costs have gone down 50% in the Ford 
Motor Company's Chicago power plant near the 
Calumet River. This is another example of how 
modern automatic extraction type turbines can cut 
power costs, far below costs of older methods of 
power generation. Superintendent reports ‘‘ex- 
cellent service record during the period since in- 
stallation with no interruption.”’ 


Engineered to Fit the Job 
Taking 225 Ib. 525° steam at the throttle, the 
Worthington-Moore turbines exhaust to the con- 
densers, and automatically extract steam at 5 Ibs. 
pressure to satisfy variable process and heating 
steam requirements. 


Investigate WORTHINGTON-Moore Teamwork 
In many other turbine-generator installations, 
firms like yours have profited from Worthington’s 
broad experience with steam power plant equip- 
ment, plus Moore’s years of turbine engineering 
and manufacture. Write us, or call our nearest dis- 
trict office. Worthington Pump and Machinery Corpora- 
tion, Moore Steam Turbine Division, Wellsville, N.Y. 
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TOPS fox siaplietty - 
accuracy - cary wading 


Wherever it is possible to collect the. 


condensate from steam heating or proces- 
sing lines in a building or department, 
there’s no meter more accurate—more eco- 
nomical—easier to read, than the ADSCO 
Rotary Condensation Meter. 


It is extensively used by institutions, in- 
dustrial plants and process industries to 
measure the steam consumption of sepa- 
rate buildings, departments or processes— 
condensate from steam consuming equip- 
ment and heating systems—for any appli- 
cation where a knowledge of steam con- 


sumption is essential to economical oper- 
ation. 


Write for quotation, advising maximum 
pounds of condensate per hour or the 
square feet of equivalent direct radiation 
in the building or departments to be me- 
tered. Also ask for Bulletin. 35-80E. 


AMERICAN [PISTRICT STEAM COMPANY 
N. TONAWANDA, N. Y. 


MAKERS OF “UP-TO-DATE” STEAM LINE EQUIPMENT 
FOR OVER 65 YEARS. 














“PENNSYLVANIA” 
BRADFORD BREAKERS 


~ 


Thoroughly Protect Conveyor Systems 
Stokers and Pulverizers 

A combined Crusher, Sizer and Cleaner for R.O.M. and 
smaller feeds. Forty sizes and types—principally for Coals for 
Power Stations and Mines. Reclaims good Coal from the harder 
Picking Table refuse. 

Crushing done by “gravity impact.” Heavy Tramp Iron, Mine 
Timbers, hard Rock are automatically removed, thoroughly pro- 
tecting Conveying Systems, Stokers and Pulverizers. If inter- 
ested, write for bulletins. 

Capacities 25 to 1500 T.P.H. 


Reversible Hammermills © Single Roll Crushers © 
Bradford-Hammermills © Bradmills © Granulators 


PENAGREANIA 


1706 Liberty Trust Bidg., Philadelphia 7, Pennsylvania 


New York, Pittsburgh, Chicago, Los Angeles, Birmingham 
Associated with Fraser & Chalmers Engineering Works, London 


Some methods of water softening remove calcium and 
magnesium bicarbonate and calcium and magnesium sul 
phate, but do not remove certain insoluble salts which 
accumulate and form a hard scale. 
Other methods take out the insoluble salts but introduce an 
equivalent amount of sodium salts. This may lead to pitting 
and alkali embrittlement. 
In both cases, the safe rule is “Finish with Magic.” It pro- 
vides a colloidal film of protection on the surface of boiler 
metal that checks scale formation—guards against corrosion 
and pitting. 

WRITE FOR DESCRIPTIVE BULLETIN 


GARRATT-CALLAHAN CO. 


Established 1904 
OF NEW YORK, Inc. 


3 Broadway 
New. York City | an 


OF CALIFORNIA 
148-156 Spear 
c Francisco 


OF ILLINOIS 
59 East Van Buren St 
Chicago 
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ve don’t have to worry about steam produc- 
tion costs if your boilers are fired by TODD 
burners, Why let inefficient boiler room equip- 
ment waste precious fuel today—and cut down 
your profits when competition gets tough again? 
Get the jump on power costs right now—by 
modernizing with TODD oil and gas burning 
equipment. 

Industrial and commercial plants all over the 
country have already installed modern automatic 













AVY No 


TODD SHIPYARDS 
601 West 26th Street, 


ROCHESTER, HOBOKEN, NEW 
ME., BOSTON, SPRINGFIELD, 
$0. PORTLAND, GALVESTON, HOU 


SEATTLE, TACOMA, MO 





F\“Wonder what our competitors 
: pay for power... 


COMBUSTION CQ ORPORATION 


New York 1, N. ¥. 
ARK, BARBE 
WASHINGTON, CH 
BALTIMORE, 


MOBILE, 
STON, TORONT 


ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 
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TODD burners. Today these plants are producing 
more power—with up to 10% less fuel. Even 
larger fuel savings are frequently reported. 

TODD combustion engineers are old hands at 
modernization. Call on them at any time—with- 
out obligation—for an impartial survey of your 
plant, and for suggestions, specifications, esti- 
mates. Let them show you in terms of dollars and 
cents why NOW IS THE TIME TO MODERN- 
IZE WITH TODD. 









ENT DIVISION 


LES, 
o Los ANGE 
iO, BUENOS AIRES, LONDON 
















Are You Equipped to Hold EVERY BOILER 


ee ? 
Your Job?—to Get a New One? ARRTIRSININaET CHROLUZS 


The men who are holding good jobs today—who are not worrying about 

the period ahead—are those who have kept one jump ahead of their ! 

jobs. They are the men who are equipped with a thorough-going and = 
growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 

themselves to do a little more than their job calls for. They fit them- 

selves to do a little more than the other fellow. They make a steady 

effort to equip themselves with the best kind of job insurance there is— 

KNOWLEDGE. 

How about you? Do you know how quickly knowledge will pile up— 

how quickly you will become more valuable—if you spend a few minutes ae)? 

a day, regularly, studying sound books like the McGraw-Hill Library 

of Power Plant Practice? Do you know how easily it can be managed, 

paying only a few cents a day, while you use the books? BETTER 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our COMBUSTION 
10 Day Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 


standard. of the Dower 4 : | THE BEST BOILERS ALSO USE 


standard the power 
plant field. It is accurate 


—it is thorough—it is com- cs Se a : ' _ f 
plete. It is the result of = rere = sii Senge. —o HAZEGAGES 
years of experience with oe NI c 
power plant problems. The LES I or 
—_— = — it has the Vi 
st. e Library covers 
is omitted. e solution 
of every problem is plainly . PE a S C .@) P E S) 
worded or explained with y 
a clear illustration. The 


troublesome ‘problems are |< or ESS INSTRUMENT CO., FORT LEE, N 


all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 





No books dealing with the 
work of the power plant 
man were ever sO com- 
plete—so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in 
power plant books—a set that will give him, in language he can under- 
stand, all the information he needs in order to get ahead in his work. 








Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
perro ge man = ae There's = bunkum in -~ eee gt it In renewing the a 
clutter up with impractical theories. It is a Power lant rary note how easily a 


FOR POWER PLANT MEN. ; 
quickly the Vulcodise 


Glance at the titles of the books in the photograph. They will give you d Jiffy Dise H older 

an idea of how completely this Library covers Power Plant Practice. o,” : li ff th 

Here you have all the information necessary to make you indispensable is slips 0 e stem 
; } head. Only the dise 


on the job. 
s s—S, G lock nut to remove 
See it 10 day: end no money and the eld. discal 


Fill in and mail the coupon below and we will send you the six volumes = 3 ; 
of the Power Plant Library for 10 days’ Examination. If you de- — and replaced in & 
cide to keep the books after examining them, just send $2.00 and then yilty. 

$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
: ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC., 330 West 42nd Street, New York Dense without being brit- 


Ship to me, charges prepaid, the six volumes of the Library of tle—tough, yet resilient, 
— — —— If satisfactory, I will send $2.00 in ten bao fal age sor 
ays and $2.00 a month until the price of $16.00 has been paid. 

If not wanted I will return the set to you postpaid. ae is —— 
why an eld Vulcodisc 
comes out of the disc 
holder cota | as em gr 
one goes in. No n ‘or 
Home Address —_—- and getters cut 
. e c¢ out in pieces— 
City and State distorting and disfiguring 
the holder. 


THE D. T. WILLIAMS VALVE CO. 
Position | | Cincinnati, Ohio 


ee ee ee mee ee ee em ee ee ee ce ee eee cee ee ee ee cme eee! 


Company 
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It is now possible to correct * 
and eliminate entirely these 
costly evils, by removing all 
oil from condensate with 


the REFINER. 
White Jor catalog today 
BLACKBURN-SMITH ~ 














MANUFACTURING COMPANY, INC. 
95 River Street 





Hoboken, N. J. 


April, 1945 -— POWER PLANT ENGINEERING — Chicago, III. 











RECORDING GRAVITOMETER 


Accurately Records Specific Gravity of Gas 
The improved AC-ME RECORDING GRAVITOMETER has been designed 


with a primary consideration for accuracy which has been obtained by simple 
and sturdy construction. 


OUTSTANDING FEATURES 


@ Is sensitive to all changes of specific gravity, giving an accurate record 
which insures the correct measurement of gas. 

© |s automatically compensated for atmospheric temperature and barometric 
pressure variations. 

© Requires comparatively small quantity of sample gas passing through the 
instrument and the record is continuous. 

© Is indispensable where the specific gravity of gas is fluctuating. 





Due to the ee aha of its operation there is a minimum amount of mainte- 
nance required to keep the AC-ME RECORDING GRAVITOMETER func- 


tioning accurately. 


Write for Equipment Catalog No. 30 
— SPECIALIZED TESTING AND MEASURING EQUIPMENT — 


THE REFINERY SUPPLY CO. 


INNcHt Mn @ladie- Mol ale im alelati 
621 E. 4th Street TULSA 3, OKLAHOMA Ph. 4-8144,L.D. 581 











HEAVY DUTY 


Do Away with Dangeroul | 
recone ah LADDER WORK. 


It's Plastic! a Tamp Smooth ... Truck Over! 


Stop climbing lad- 
ders to open 
close those “high-up” 
valves. Equip them 
with Babbitt Sprock- 
et Rims and you can | 
control them quickly 
and safely from the 
floor. Babbitt Rims 
are easily attached 
and low in cost. They } 
show real savings in 
time and steam—help - 
guard against a 
; dents. Now is | 
NO WAIT FOR SETTING! time to fit your oe 

head valves wi 

Use durable INSTANT-USE . . . a tough plastic material 

Noro onde take Aye Babbitt Rims. Write” 


1a 
Makes smooth, solid. heavy-duty patch.  Withstands extreme today for further in- 
‘0. ee) a m on 

ve act ages formation. 


REQUEST DESCRIPTIVE FOLDER and Details of FREE TRIAL OFFER BABBITT STEAM SPECIALTY co. 
South Water, Spring and First Sts. q 


INSTANT-USE | Babbitt 


FLEXROCK COMPANY 
3623 Filbert St., Philadelphia 4, Pa. -——Adjustabie— 


Please send me complete INSTANT-USE_ infor- 
mation and details of FREE TRIAL OFFER— SPROCKET RIM 
no obligation. 
Name 
paameor with Chain Guide 


Address 
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Long-Lasting CRYSTOLON Brick 


CRYSTOLON Brick have long proved eminently successful 
for use in stoker-fired boiler furnaces and in the linings of 
water gas generators. The long-lasting quality of these 
silicon carbide brick results from their resistance to (1) 
high temperatures, (2) the corrosive action of coal ash, 
(3) the penetration of slag. Clinkers will not penetrate 
the dense surface of CRYSTOLON brick and are easily 
removed leaving the face of the brick clean and unaffected 
for further service. 


NORTON COMPANY - Worcester 6, Mass. 
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BENEFIT BY CONNERY V-STIFFENED 
NON-BUCKLING LEAKPROOF 
BREECHINGS . 


We take pardonable pride in the fact 
that 100% of Connery output is going 
to war production projects. And we feel 
certain that the many plants using (and 
planning to use) Connery’s Improved 
Expansion Stiffened Construction for 
stacks, breechings, ducts, etc., won’t 
mind if we give our best to “our first 
customer,” Uncle Sam. 


As government priority construction 
slackens, however, we will be in a posi- 
tion to offer old and new customers 
specific help on their problems of power 
plant construction. 





RECENT INSTALLATIONS 


STACKS — New HAMPSHIRE GAS & ELECTRIC CO. 
PORTSMOUTH, N. H. 
UNITED ILLUMINATING CO. 


BRIDGEPORT, CONN. 
BREECHINGS ROCHESTER GAS AND ELECTRIC CO. 


‘i ROCHESTER, N. Y. 
INDIANAPOLIS POWER & LIGHT CO. 
UPTAKES INDIANAPOLIS, IND. 
CONSOLIDATED GAS ELEC. & LIGHT PR. CO. 
é BALTIMORE, MD. 
VIRGINIA PUBLIC SERVICE CO. 
HOPPERS © ALEXANDRIA, VA. 
U. S. NAVAL TRAINING STATION 
GREAT LAKES, ILL. 


HENRY DISSTON SONS 
AIR DUCTS PHILADELPHIA, PA. 


QUARTERMASTERS DEPOT 
PHILADELPHIA, PA. 


_ CONNERY CONSTRUCTION CO. 
Second and Luzerne Sts. Philadelphia, Pa. 


a OT I i ae 


EXPANSION STIFFENED 


CONSTRUCTION 





INCLINED 


Water Columns 








PRISMATIC REFLEX TYPE rg: 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, NEW JERSEY 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


The acceptance of Mercoid Controls is universal. 
The reason is based on their record for dependable 
operation and long service. They are easy to install, 
adjust, and require practically no attention. 

The hermetically sealed mercury switches used in 
all Mercoid Controls are dust, dirt and <orrosion- 
proof, thus assuring positive performance under all 
operating conditions. 


Pressure Control—for var - Temperature Control— for 

: ous industrial applications. numerous applications. The op- 
The operating range is plainly erating range is plainly indi- 
indicated on a visible dial. Ad- cated on a visible dial. No 
justments are easily made. guesswork—easy to adjust. 


See catalog No. 600 for complete information on all types of Mercoid Controls. 
THE MERCOID sige leaped ped: 


4229 West Belmont Avenue, Chi 
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WING ZKevol-cr? HEATERS 


Help Keep Shipbuilders (Sea and Air) on the Job 


ir striking instances of the virtues of Wing 
Revolving Unit Heaters are exemplified in the 
photographs above. 

At the left is one of the shops of a large shipbuilding 


concern, where the Wing Revolving Heaters are located 


6l feet above the s the shop floor. floor. Yet the heated air is pro- 
jected down to the working level and circulated by the 
slowly revolving outlets of the heater so that every part 
of this huge shop > (802 § ft. x 156 ft.) is kept warm and 
comfortable, protecting the health of workers and 
keeping vital shipbuilding production moving. 

At the right is part of the assembly shop of one of the 
world’s largest builders of cargo planes, the future 
metchant ships of the air. This modern plant is also 


heated by Wing Revolving Unit Heaters. No other type 

of heater could so thoroughly and even! evenly y heat a: ct 
of this kind, where the massive planes ee 
imposing obstacles to the projection of heated air from 
fixed discharge heaters. But the slowly moving streams 
of warm air from the revolving discharge outlets of the 
Wing heaters circulate around and under the -huge 
plane bodies, wings, rudders, stabilizers, etc., ‘and keep 
the plant at a uniform, comfortable temperature. Em- 
ployees find that the sensation of warm, live, invigor- 
ating comfort is stimulating to production. And in 
summer, with the steam turned off, and the fans on, 


_ an equally ly pleasant cooling effect may be obtained. 


Write for a copy of Wing Bulletin HR-4. 


L.J. Wing M{%.Co., 


64 Seventh Avenue New York 11, N. Y. 
Factories: Newark, N. J. and Montreal, Canada 


Ve 
wiht 
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— pees E.. years the National Automatic Tool 
An oldtime NATCO drill press pictured beside Company has made drilling, boring and tap- 
a multiple-spindle giant in the Kieley x} ping machines exclusively. Early NATCO 
& Mueller plant, e. het Drill Presses did a good job. But the newest 

ones are enormously better .. . and we can 

prove it! We prove it daily by more accurate 

machining on Kieley & Mueller, Controls, 

For instance, our Type 422 Pressure Regulat- 

ing and Reducing Valve. In every detail it’s 

_ a masterpiece of precision. Use this valve for 

steam, air, gas, oil or water . . . for closest possible regula- 

tion and many years of service. Center guided, self aligning 

innetvalve gives correct alignment and proper seating 

under varying pressures and loads. Large seat bore area 

assures minimum E ay drop. Built for initial pressures 

up to 300 Ibs. with reduced pressures from 1 Ib. to 75% of 

inlet, not exceeding 125 lbs.; double or single seated; sizes 

¥," to 8”, Write for complete catalog No. 66. For specific 

solutions to your control problems, address our Engineering 
Department. 


KIELEY s MUELLER, rnc. 


| MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 
2009 43rd ST., NORTH BERGEN, N. J. 


66 OF FEARS CONTROL PROGRESS 





BLACKMER ROTARY PUMDS 2c 
HAND PUMPS and POWER PUMPS are COST 
SELF-ADJUSTING FOR WEAR 


When the “buckets” finally wear out, a simple replacement job restores 


the pump to normal capacity. 
THIS MEANS LOWER PUMPING COSTS 
Write for Bulletin No. 306 — Facts About Rotary Pumps 


BLACKMER PUMP COMPANY 
2010 Century Avenue Grand Rapids 9, Michigan 





JUST OUT! NEW FROM COVER TO COVER ¢ 1280 PAGES « FULLY ILLUSTRATED 


4 BOOKS IN ONE! AUDELS 


ieee AEFRIGERATION 


ANSWERS YOUR QUESTIONS and AIR CONDITIONING GUIDE 
. Covering: Basic Principles, Servicing, Operation, ASK TO SEE IT! 
f 


Repair o il coupon 
1. Household Refrigeration To get this information for yourself, ma 
2. Special Refrigeration Units Pn Reopen brome for ee one 
re ——— re + sora Refrigeration Taupe. Publishers, 49 W.23rd St., New York 10,N.- 
. Air Conditioning Systems AUDELS IGERATION GUI free examination. 
A gold mine of essential important facts for Bi rou, unre, now pensar cry won ara 
ENGINEERS, SERVICEMEN and USERS. 8 
Here you have at your fingers’ ends a Complete 
Library in ONE VOLUME, the necessary data you 
have been looking for on: MODERN UNITS, SYS- 
TEMS AND MACHINES, REFRIGERANTS includ- 
i ing Freon, Quick Freezing, Lockers, Water Coolers 
PAY ONLY $1 A MONTH and Air Conditioning Systems. 
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‘Back in April ’44, a well-known oil company had a 
lot of trouble unloading fuel oil from their Liberty 
tankers. Investigation revealed that the old-fash- 
ioned, hard, hydraulic packing had scored liners 
which slowed up pumping. 

Asa trial, they installed Sea-Ro style No. 525 pump 
plunger rings and Sea-Ro style No. 535 valves in one 
_ pump on two tankers. The performance was so satis- 

factory that on July 5th, same year, the company 
installed Sea-Ro rings and valves on all cargo fuel 
oil pumps on the two ships. 

Result: Unloading time was cut from 40 to 18 
hours. No trouble. Sea-Ro smooth wearing rings are 
of the “floating” type, reducing wear on both ring 
and cylinder liner. 


: Wi 


senna 








Later this same company, joining with countless 
other ship owners and engineers, made Sea-Ro pack- 
ing exclusive on all their tankers. 

This is just one example of Sea-Ro performance. 
Why not give Sea-Ro packing products a trial? Write, 
on your business letterhead, for free NEW catalogue. 
Address Dept. LT, Sea-Ro Packing Company, Wood- 
Ridge, New Jersey. 


% 
eV ERNE ‘yy 


Wy uvunannvibie! 





PUMP PLUNGER RINGS 
NEK-SEAL PACKING 


‘ SEAPRO PACKING CO. °* “ WOOD-RIDGE ° NEW JERSEY 
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These six (6— count them!) 

EVERLASTING valves on the acid lines of this 
chemical plant, are just a few of the many EVER- 
LASTING valves which have faithfully served there 
for many years. Valves which can stand up under 
the acid test of such heavy duty — can readily 
enough serve dependably on YOUR operations! 
This chemical plant requires valves which open to 
full-pipe-size straight-through flow — or close to a 
drop-tight seal — instantly. They require valves 
which can withstand the erosive and corrosive 
ordeal of the various acids and other chemical 
fluids that are alternately flowed through these 
process pipe lines .. . “The Acid Test’ — literally! 
That’s why their engineers specified these EVER- 
LASTING valves many years ago .. . and still have 
no regrets! 
Because of their 24-hour operation, this chemical 
plant does not use valves which 
would require the usual periodic. 
maintenance, necessitating pro- 
duction shut-downs. That's why 
you see these EVERLASTING valves 
throughout the plant! Trouble-free 

. many not maintenanced in 
years of this gruelling service .. . 
dependably serving a long life 
sentence at hard labor! If that’s the 
kind of valves you need — then 
always specify EVERLASTING 
Valves! 
If you have a valve problem, 
please write and give us the de- 
Flanged or screwed fails. Our valve engineering expe- 
types. Sizes: |/4” to rience of over 35 years is at your 


16’. For pressures service — without obligation. 
to 300 Ibs. To han- 

die any specified 

fluid, valves built WRITE TODAY FOR OUR BULLETIN 


of any metal which 


can be cast and EVERLASTING VALVE CO. 


machined — and 


which will not gall. 49 Fisk St., Jersey City 5, .N. J. 











FYR-FEEDER 
war SD TOKERS 


BURN COAL LIKE OIL! 


Save with FYR-FEEDER—Burn less coal—Cheaper coal—Local coals—Screen. 
ings—Coal Yard Sweepings, wet or dry—WET coal is no handicap. 


FYR-FEEDER 
exclusively employs 

< air JET coal 

PROPULSION 


Fines burn in suspension, larger pieces are 
spread evenly over grate. 

FYR-FEEDER increases boiler capacity— 
responds instantly to sudden load variations— 
requires no special skill or experience to 
operate—thin fuel bed eliminates clinkers— 
makes fireman’s work much easier—no bank- 
ing losses. 


CHANGE OVER TO FYR-FEEDER NOW 
Easily installed in minimum time 


FYR-FEEDERS are built in sizes to burn from 300 to 12,000 Ibs. coal per hour. If 
you are or expect to be in the market for automatic coal burning equipment 


Wire or Write 
FYR-FEEDER Stoker Division 


AMERICAN COAL BURNER COMPANY 


Engineers 


22—19 E. Erie St. Chicago 11, Ill. 








LESS PAPER 


Paper vests have proved excellent for 
aviators and ground crews as cold 
protection. 


Paper is used for disposable gun 
covers and ordnance wraps to protect 
such equipment while making inva- 
sion landings. 
The Army supplies helmets of lami- 
nated fiber for non-combat duty in 
the tropics. 


Many essential airplane parts are 
fabricated of plastic with a paper 
base. 


Army trucks require 20 pounds of 
paper for safe delivery. 


It takes 25 tons af blueprint paper 
to make a battleship. 


This advertisement prepared under the auspices of the 
War Advisory Council in co-operation with the Office 
of War Information and the War Production Board. 
Space contributed by POWER PLANT ENGINEERING. 


— 
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Prine Laboratory Instruments 
The complete line of PRINCO 
instruments for laboratory test- 
ing and control, including in- 
struments specifically designed 
for chemical, petroleum, sugar, 
alkohol and ‘‘spirits,"’ and other 
industrial control and testing. 
Comprehensive data on Society 
Specification and Special Test 
Thermometers, Test Wells, vari- 
ous Armored Thermometers, Hy- 
drometers, etc., are contcined 
in Bulletin C. 


Gauges, Barometers, 
Manometers, Gravitometers 
Here is your complete reference 
to PRINCO Manomefters and as- 
sociated instruments for special- 
ized applications in a wide 
variety of fields. Marine and 
Ballistic instruments; Absolute 
Pressure Gauges; Vacuum, Draft 
and Mercury Gauges; Altitude 
Standards, etc., are described 
and illustrated in PRINCO Bul- 

letin D. 


Princo Industrial Thermometers 


Power plants, chemical and 
process industries, refrigeration, 
air conditioning, food, mills, 
warehouses, paint and varnish 
manufacture, pipe lines, pumps, 
stills and boilers— PRINCO in- 
struments serve these and count- 
less other varied and exacting 
industrial applications. Com- 
plete data in Bulletin E. 


Princo Meteorological and 
Agricultural Instruments 
in Bulletin H, you will find the 
highly accurate instruments de- 
signed by PRINCO to the exact- 
ing standards of this science. 
Included are Rain and Snow 
Gauges, Soil Thermometers, Hy- 


" grometers, Hygroscopes, Psy- 


chrometers, Barometers, Orchard 
and Orchard Alarm Thermome- 
ters and Thermostats. 


ERE, in easy to use form, are facts about the 
complete line of PRINCO Mercurial Ther- 
mometers and related instruments. 

Write today for a copy of any one or all of those 
described above — or for convenience check those 
which you desire and send this page to us with 
your name attached. 


TEMPERATURE MEASUREMENT UP TO 1275°! 


Easy ... Accurate... Low Cos? 


PRINCO research makes possible accurate, reli- 
able temperature measurement up to 1275° F. 
with PRINCO mercurial thermometers that are 
simple to use, low in initial cost, free from 
electrical connections and able to withstand 
normal handling. 
|. PRINCO bigh temperature glass-and-mercury 
| | thermometers incorporate special "‘Combustion” 
, glass tubing, blown by an original technique 
that eliminates fluctuation of internal pressure 
> by providing an expansion chamber above the 
mercury column. The unique PRINCO pressure- 
Y control filling machine seals the gas atmosphere 
within the tube, and successfully raises the boil- 
Y ing point of the mercury to the required level. 
There is a complete line of PRINCO High 
Temperature Thermometers for beat treating 
furnaces, Diesel engine exbausts, tin and type- 
metal pots, galvanizing baths, bigh temperature 
superbeated steam lines, etc. Write for com- 
plete data for your specific bigh temperature 
applications. 


PRECISION INSTRUMENTS FOR INDUSTRY 


1421 Brandywine Street, Philadelphia 30, Pa. 
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1576 ENGINE HOURS 


... On one recharge set 














“No. 901”—a 900 h.p., 2-cycle Diesel switcher moving variable 
loads around curves and up and down ramps—recently operated 
1576 engine hours without replacing the absorbent filter re- 
charge in its Nugent Duplex Fuel Oil Filters. During this time 
283,680 gallons of fuel oil were filtered and the engine con- 
sumed 8,012 gallons. The balance of the oil was by-passed back 
to the storage tank. 


That’s the kind of filtering that means maximum Diesel en- 
gine efficiency and the ultimate in oil conservation. 


Get full details on the complete line of Nugent Fuel and 
Lube Oil Filters . . . write for Bulletin No. 7A. 


WM. W. NUGENT & CO., INC. 


EST. 1897 


423 N. HERMITAGE AVE., CHICAGO 22, ILL. 


. .. and perfect filtration. That's the performance 
record of a NUGENT Duplex Fuel Oil Filter installed 
on the Diesel switching locomotive shown at left, 


The above view shows the Nugent Duplex 

Fuel Oil Filters installed in the Diesel 

locomotive shown at the left. The throw- 

away type filter recharge used in these 

filters is easily and quickly inserted in the 

filter cage, assuring the user of constant, 
thorough filtering. 


NUGENT FILTERS 








Damp-Proof Basements 


Leaks, water seepage in concrete wells can 
be stopped instantly — permanently, with 
FLEXTITE. This amazing material actually 
seals against water pressure. Will convert 
wet basements into bone-dry useful space. 
Efficient as a plaster coat for waterproofing 
and dampproofing. Used in elevator pits, 
tunnels, dams, concrete water tanks, retaining 
walls. In reconstruction work, broken pillars 
and beams 
reshaped, with FLEXTITE. 


Write for particulars 
and 
FREE TRIAL OFFER 


FLEXROCK COMPANY 
3623-A Filbert St., Philadelphia 4, Pa. 


Please send me complete FLEXTITE information . . . 
FREE TRIAL OFFER—no obligation. 


can be quickly restored, even 
E : 





C. H. Wheeler of Philadelphia 


STEAM CONDENSERS 
® 
STEAM EJECTOR TYPE VACUUM PUMPS 
) 
MECHANICAL DRAFT WATER COOLING TOWERS 
- @ 
DECK MACHINERY 


C. H. WHEELER MFG. CO. 


19th ST. and LEHIGH AVENUE, PHILADELPHIA 32, PA. 








PTT UO 
The Genuine 


7 


TT) 


For True 
Regulation 
on Boiler 
Feed Pumps 
bd Co. 
s 
© Ee Sirect on 


Kelley Avenue 
Cleveland, 0. 


Ciass E Pump Governor Catetes, 58 


EH a 
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ROVE FLEXFLO 





EXPANDS 
TO OPEN © 


se GU & a RO 2 


$491 GREEN STREET, OAKLAND 8, CALIFORNIA. Branch Offices: 30 Rockefeller Plaza, New York 20 e 5644 Navigation 
Boulevard, Houston 11, Texas . 1930 West Olympic Boulevard, Los Angeles 6, California 
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mide Conte VALVES 


‘' HANDLE HIGHLY CORROSIVE 
AND EROSIVE LIQUIDS & GASES 


EMPLOY JUST ONE NON-METALLIC 
MOVING PART TO OPEN OR CLOSE 


The fully self-contained, self-operating 
Grove Fexfio Remote Control Valve is 
automatically self-compensating for 
abrasive wear resulting from the trans- 
mission of fluids containing sand or other 
small solid particles. It is designed for 
any fluid service such as handling oil, 
water, salt water, chemical solutions, 
gases and air. Its flexible expansible tube 
overcomes not only the problems of ero- 
sion but also that of corrosion and elec- 
trolytic action, commonly encountered 
in ordinary valves. The Grove Flexflo 
establishes a new low in valve mainte- 


nance. Adjustments or servicing are sel- 


dom if ever required. Just one non-metal- 


lic moving part operates to openand close 
the valve. The tube and core, after ex- 
tended periods of constant and severe 
service, can be quickly replaced. No 
machining, grinding, lapping or other 
operations are necessary. Exhaustive 
“LIFE TESTS” disclose that after open- 
ing and closing more than 250,000 times, 
the Flexflo Valve shows no perceptible 
wear. Positive bubble-tight, air-tight 
shutoff at maximum working pressure— 
as well as smooth non-turbulent stream- 
line flow is definitely assured at all times. 


Write for full details today. Ask for 
bulletin 800. 


GROVE 


Sompurcity 
accuracy 


VALVES 


COMPAN Y 


WRITE TODAY 
BULLETIN 800 








Heres why 
AIRETOOL 
TUBE CLEANERS & EXPANDERS 


SAVES SAVES SAVES 


= 


© SA 


TIME 





Precision made 
of special heat 
treated alloy steel 
for longer life. 
Airetool cutters 
will not track and damage tubes when properly used. Special design 
removes severe deposits in tubes quickly and efficiently. Made in a 
variety of styles and sizes. 





_J POWERFUL 
MOTOR 


Airetool’s 
unique power 
seal motor devel- 
ops up to 28% 
greater power 

and, yet, can be loaded down to 50 rpm without stalling. 
Constant torque at low speeds. Picks up immediately when 
load is released. Slip fit construction for easy maintenance. 
For tube sizes %2” to 24” I.D.; straight or curved. 








The unusual construction and the 
use of special heat treated alloy 
steels in manufacturing Airetool 
Tube Ex- 
panders 

assures longer life. Made in a 

wide variety of sizes and designs 

to meet every tube expansion need. 


HELPFUL BULLETINS 


are available which explain Airetool products, 
their use and: selection. Write for your copies. 


Dept. PY 
AIRETOOL & YOST 


SUPERIOR FACTORY BLDGS. 
SPRINGFIELD, OHIO 


AIRETOOL ““contanr"® 





TODAY OR POST-WAR / 


& 


t Is Smporlant to Measure Valuabl, 
Sesved Lgutds Cocunately, WA. 


LIQUIDOMETER 2 ew 


“THEYRE ALWAYS DEPENDABLE 
100% automatic. 
No pumps, valves, or auxiliary units needed 
to read them. 
Models available for either remote or direct 
readings. 
Accuracy unaffected by specific gravity of 
tank liquid. 
Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 


Write for complete details. 


rue LIQUIDOMETER cox 


TERRE: 
36-31 SKILLMAN AVE., LONG ISLAND CiTY,N Y 








FOR SALE 


reconttined MW ALVES 


ALL TYPES AND SIZES 
ALSO FITTINGS 


Tested ond Guaranteed 


APEX IRON & METAL CO. 


2204 S. Lafiin St. Chicago 8, Ill. 




















MANZEL CHEMICAL FEEDERS 
+ the correct Boiler Compound 
= Maximum Boiler Protection 


The best boiler compound won't give most efficient results unless 
it is injected in accurately measured amounts at 
regular intervals. Manzel Chemical Feeders do 
just that. 

Installed directly on the feed-water pump, 
Manzels start, stop, speed up and slow down 
with it. The chemical is injected in accurately 
metered amounts exactly in proportion to the 
amount of water entering the boiler. Feed is 
easily set and once set the Feeder requires 
no attention except to maintain the 
chemical supply. 


Write for Bulletin 


MANZEL BROTHERS COMPANY 
327 Babcock St. Buffalo 10, N. Y. 
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«sea good name to remember 


All flanges look pretty much alike . . . but 
there is a difference. The experienced buyer 
of flanges who keeps a record of performance 
is well aware of this...and he knows it 
pays to specify Phoenix. 

Phoenix Flanges are drop-forged from a mild 
steel especially suited to welding and machin- 
ing, and they’re available—for immediate 


shipment—in a wide range of styles and 
sizes. They can also be supplied, on special 
order, in stainless steel, Everdur brass, and 
other alloys. And, of course, they comply 
with ASA requirements and ASME and 
ASTM specifications. eel 
Ask your supplier for Phoenix Drop-Forged 
Flanges or write direct for our catalog. 


FLANGE DIVISION OF 
PHOENIX MANUFACTURING COMPANY 


CATASAUQUA, PA. 


JOLIET, ILL. 
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TYRE SB MEAT EXCHANGER 








Stlence THE EXHAUST 
3 q 


SIMS Offers Three Services to 
Your Internal Combustion Engine 


@ Illustrated here are three important ways 
to protect and enhance your engine invest- 
ment. Sims Heat Exchangers are serving on 
land and sea to keep jacket cooling water at 
the safe temperature in all types of internal 
combustion engines. Plan now to utilize ex- 
haust heat through a Sims Boiler. Write for 
“Heat Recovery" Bulletin describing these 
two services and for Sims Cyclone type 
Silencer Bulletin, the latest of Sims Products. 


THE SIMS COMPANY « ERIE, PA. 


SIMS Heat Recovery Products 


HEAT EXCHANGERS @ EXHAUST GAS BOILERS © ENGINE SILENCERS @ STORAGE WATER HEATERS 
Oil HEATERS @ OIL COOLERS @ FEED WATER HEATERS AND UNIT TYPE PULVERIZERS 





TONONON0SOCUETEOGOUAUOEEN HATA 





THERM-O-TILE 
sallemmiie Reg. U. S. Pat. Off. “FLO ATS” 


Pipe a. different things to — users. To 

H Hercules Float users, it means the utmost in 
Condu it dependable service. Out of the 666,000 Hercules 
Floats now in service, not one has been returned 
during the one-year guarantee period, excepting 
the few produced on faulty or non-understand- 
able specifications. So it has been with Hercules 
Floats since 1894. So it will continue to be. 


HERCULES FLOAT WORKS 
200 Franklin St. Springfield, Mass. 


H. W. Porter & Co., Inc., 829-E Frelinghuysen Ave., Newark 5, N. J. 





DRY INSULATION 


Unless insulation is dry, it is about 
as good as no insulation at all. 


AMPLE STRENGTH 
Much stronger than required by the 
A.S.T.M. 











, with principal data of a | 


» on which we shall be glad to have 


PERMANENT 
Unyielding “Spread Footing Foun- 
dation” is one reason for its per- 
manency. 
LOW ULTIMATE COST 
You get much more for your money 
in the end. Even the FIRST COST 
is COMPETITIVE. 
Ask for Bulletin 381 


Sold and installed by Johns - Manville 
Construction Units in all Principal Cities. 


See our pages in Sweet’s Architectural 
File, or The Heating Guide. 
H. W. PORTER & CO.., Inc. 


829-E Frelinghuysen Ave. 
Newark 5, New Jersey 


Horizontal Cross Orum Boilers 
Vertical Water Tube Boilers 
Inclined Curved Tube Boiler 
Horizental Tubular Boilers 








Without obligating us in any way, O Please send Bulletin 381, 
0 Send representative. [ Enclosed is a sketch 


prospective underground pipe job 


your 1) comments, [1] quotations. 


eo ~ , 
j E E NEW YORK, SOS FIFTH A PITTSSURON, 1216 EMPIRE BLDG. 

Az & @ SITROrT, GereERAa morons DISS. SAGINAW. MICH. 
CHICAGO, 33 S. CLARK ST. SEATTLE, 736 HENRY BLDG. 
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PACKED IT 
YESTERDAY 


RAINBOW - 
THE ORIGINAL RED SHEET PACKING 


Today, when continuous produc- 
tion is so vital insist on Rainbow 
for 100% trouble-free operation. 

It is designed for packing flanges 
and other parallel surfaces against 
hot or cold water, air, saturated 
steam pressures up to 150 pounds, 


and all hydraulic conditions. 

Rainbow guarantees a tight fit, 
fills up irregularities in the flange. 
Will not blow or squeeze out of 
flange. For dependable joints, be 
sure it’s Rainbow—the original 
Red Sheet Packing. 


Listen to “Science Looks Forward’’—new series of talks by the great scientists of America — 
on the Philbarmonic-Symphony Program, CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


(i) UNITED STATES RUBBER COMPANY 


Serving Through Science 1230 SIXTH AVENUE - ROCKEFELLER CENTER * NEW YORK 20, NEW YORK 
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A GOOD MACHINE DESERVES 
A G00D0 COUPLING! 


Waldron 
Forged Stee! Coupling 
showing some of its many 
refinements in design. 


Thats why 
lead KG 
designers ana 


builders specif y 


.av WALDRON 


1y € COUPLINGS 


- a stift price *° 


shaft 8 designed ond 


Damage *° \ 
ay for failure t° specify 
til coupling: engnee 

built to prevent all com 


recognized as onde 
» ive Stress, Leak- 


aia es excess 
eliminat re to get this 4-w47 


for full details 


dron desig™ 
2 ir. It costs *° 


Write 


The » 
ar, Rep@ 
ages Wear, protection. 


con WALDRON corr. 
COUPLINGS 


New Brunswick, 
New Jersey 


1 2,000 customers — and more — : 


CLIPPER 
MADE THIS CUT 
IN 5 SECONDS 


Clipper Masonry Saws provide fast, economical Cutting 
special sizes and shapes of Clay, Chrome, Silica, Magna 
Sillimanite, Acid Brick and other refractories. 


Precision cuts easily made, assuring tighter joints and | 
lasting walls and arches in furnaces and kilns. Greater ¢4 
of obsolete materials made possible through use of this 


ment. 
FREE TRIAL IN YOUR PLANT 


Complete information sent on request, 


CLIPPER MANUFACTURING CO, 
4022 CHOUTEAU ST. LOUIS 10, 





COLD PIPE,CONDUIT and TUBE BENDING MACHINES 


motor operated:- 14 to 8" inclusive. Now indispensable to contract 
shipbuilders, ordnance plants and thousands of others. These mac 
will be essential also in industrial conversion after the war. 


12 types from which to select; hand operated capacities:- '4 to 6" inclusi 


can testify to the indispensability 
of “American” machines. Here are 
a few users: Bureau of Ships, Wash., 
D. C.; Henry J. Kaiser Co., Calif.; Pacific 
Bridge Co.; Bethlehem-Hingham Shipyards; 
Hercules Powder Co.; Stone & Webster; 
E. 1. Du Pont de Nemours & Co.; Crane Co. 


Merican 


PIPE gENDING MACHINE 
Leompany- INC 





Quick 
Deliveries 
63 PEARL ST. 
BOSTON, MASS. 


SECOND HAND MINING EQUIPMEN 
FOR SALE 


Five—35-A Jeffrey Shortwall Mining Machines. Good 
second hand condition. Price $1,000.00 each. 
Five—Storage Battery Locomotives, without cells 
G.E. 6 ton, 30” gauge, one Westinghouse 7 ton, 28 
gauge. Price $700.00 to $1,000.00 depending o 
condition. 

If interested in any of above address reply to 


THE HUDSON COAL COMPANY 


Purchasing Department 
424 WYOMING AVE. SCRANTON 1, PA 
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uel Conservation Should Be 
Your Permanent Program 


UEL conservation isn’t just a wartime neces- 

sity; it’s good business anytime. Consequently, 
if you use low pressure steam for heating or 
processing purposes, it will pay you to investi- 
gate the savings inherent in Troy-Engberg 
Steam Engines. Should they fit your need—and 
they probably will—you will be saving fuel, 
gaining an inexpensive power source and getting 
a good engine in the bargain. 




















Troy-Engberg Steam Engines are designed to 
use live steam for driving generators, compres- 
sors, stokers, blowers or other equipment. After 
the inherent energy has been removed from the 
steam, the steam passes on, at proper exhaust 
pressure, to its heating or processing tasks. 


Working as By-Product units, Troy-Engberg 
Steam Engines quickly pay for themselves— 
sometimes within one year, often two. Write us 
for more complete information. 


TROY ENGINE & MACHINE CO. 


ESTABLISHED 1870 


874 RAILROAD AVENUE TROY, PENNSYLVANIA 


4-TEM-3 
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Yarnall-Waring Co. 


Zurn Mfg. Co., J. A 
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RECISION 


That’s one of the features you'll find 
in CHAPMAN STEEL VALVES 


In spite of the production-line schedules nec- 
essary to meet war-time needs, precision marks 
every step in the production of Chapman 

Steel Valves. Metals are developed and 
produced in the Chapman foundries 

under strict metallurgical control 

and are selected to meet the 

exact requirements for which 

the valves are designed. Re- 

peatedly checked during 

manufacture against high pre- 

cision standards, each Chapman 

Steel Valve rolls off the line 

ready for dependable service 


under severest war-time conditions. 


The CHAPMAN VALVE 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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ALWAYS READY FOR TOMORROW 


Changing factory layouts 


inspired this motor control 


Reconversion, the complete reshap- 
ing of manufacturing facilities for 
peacetime operation, presents many 
problems. But reconversion is not 
an entirely new experience for thou- 
sands of factories which have long 
known that progress requires contin- 
ual change. . . that only flexible pro- 
duction facilities can take advantage 
of new ideas and better methods... 
that machines which cannot be re- 
arranged provide performance just 
as static as their layout. It was the 
widespread recognition of these facts 
and the resulting need for a new kind 
of motor control to facilitate the re- 
location of motorized machines that 


inspired the now-famous Cutler- 
Hammer UNITROL. 

Factories using this most modern of 
all electrical control equipment gain 
many advantages. First, UNITROL 
permits the efficient organization of 
control at centralized locations where 
it is out of the way of machine oper- 
ators but where it is more conven- 
iently, more safely, and more regu- 
larly inspected by maintenance men. 
Second, UNITROL requires no costly 
structural provisions for its installa- 
tion and no expensive building alter- 
ations for its rearrangement. Third, 
UNITROL makes possible the eas- 
iest, speediest, and least costly re- 
organization of production equip- 
ment. Only machines, not the con- 
trol, need be relocated. The individ- 
ual control units in the UNITROL 
assembly can be interchanged or re- 


placed at will. Or sections can be 
added to cr taken away from UNI- 
TROL much like filing cabinets can 
be rearranged in an office. 
Factories that were fortunate in 
having UNITROL before the wat 
found dramatic proof of its advan 
tages in changing over to war pl 
duction, are benefiting again int 
conversion, will gain throughout the 
future whenever progress calls fo 
plant revisions. Many other factories 
are utilizing reconversion as an oppor 
tunity to modernize their motor cor 
trol, are replacing war-worn andout- 
moded equipment with UNITROL 
Why not ask a Cutler-Hammer et 
gineer to survey your requirements? 
CUTLER-HAMMER, Inc., 13% 
St. Paul Avenue, Milwaukee iF 
Wisconsin. Associate: Canadia 
Cutler-Hammer, Ltd., Toronto. 


CUTLER-HAMMER 


Engineering excellence finds its greatest reward 


in the respect and confidence of those it serves 


MOTOR CONTROL == 





